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. C 1 4 H30 a JLjtHll CjLi^ jJI £— Ma-a-9 SJjJ ‘**'' Auo I ^_<3 a.'V CjLj J)‘ : —~T; 1 1 0 lJi!IL>iJ 



: JjjJJ! ^3$ jalLa? 

2— ^JLieHtiU j-II 9^9^11 Cajj ( _ T a-<-uJ Jj£^3-l!I ^Li- C-ila," Aia JL>*I ^j^a j^->iJ 

. (Jjl_<J,l (JA-Ij jl 4^1 Li i^i.1I 

2— 4jl^ 4jLal jL3r,~u nl JJL*Hl k i 7i~ »Vl 5JjLa-ll ‘ ~ ' ' ■ ‘~'j I, I ^yz l_Laa (_4^^ C- Ijj J 

. - l 3^_3 j*l JLieUxiil ^ "' 1 1 4 1 j tl (Jl ». ilil ' ^ ' ^~i a 1 ‘ ‘ — 1 ' ' ‘ ~ ' ' i ~~'J a 

4 U. . ,,lj i oLc. i^.A.tl ijJUk [j *1 A- 4jijj^JLa 4^vjJLl ^j^i'il i^~*. 

jLiILs-I jjfC- [_ 7 jju^ 1 ijljtllll oJLA (jl ( _ r lL)uiJI Ja-sJI Cj^L>- 2 — al 34- 1 ^ ' 4_i.La-»-a 1 !jL>j 

. aLauAj (-d^_>Js! 2— LlUj J_*_l aljl 

*. [_jJLlIL^l3 l£J^_>JsI aljl ^—^3^3 3 33^^^ ^3^3 3L»3j3i^ SjlC.LaaXI ialjJI U i^-»tl^a 



. u* - 




ytjVISjb^l 

. djjel! — L^U, 



( Jjjj ) ftliaj 



uL^Sj^juLSjJm 



; ("jLxIuIuVf £\j-> ~ 

Luli JLpaJI JjlLIiJ ki-p- Li!j_>Jsl aMjU. . ,,? ^j| jJI ^Jl »,", <*ii^U 4_JjlS j_£JL a 3 -A 3 

^jJLJ ‘LusylU JL 2 J 3 d ‘~~'J **■ 3 1 «JL> LiJj_>Jsl *!-M Lu-t-uJ a i>k 'n-r it I Sjl^_>iJI CjLvjJ J_t£. 

k ~ ' 1 £ -—'j ■*■ 1 1 (_l11j (_)gajvVLij i ~ ' 1 ‘-—'j x. & -ijk9_9 3 ^"'' ^_a! i^yz 4_ugsl_>JI tfJUk 3 L 5 -JJL! 

^jllLugJI ( _ r X_goJ (j\jua < LU1> a JlC. JJ jQ_ljJI ‘ <* < i ^a k 3 4 _JL*JI Cj Lc.3_k.uJ I Cjl j 

) ^ L ^J>^ eja 93J33 JU^l 4_uga Li. tjLyJ (j-q-iLi-gui. I 3-1"*— Ni JiiLku 3-^3 (Cetane Number) 

. ( LjL>N QLLluuJI J_)JL>tJ a jakj*— 1 1 33 tVi > ■ “ 



: j-jl U-,tl 

Sjl^_>JI 4g>-jJLl (Jl^ajJI tiJ^SeA 4 _lullJ Li 3L30 J I (Jj^sliJ (JJlLuaJI -iljJtlLgul |_£JLa J-&3 

1 ^ ' '3 *' iT J3J93II 33^—1 ' kiJJ JL13 J3J93JI I JLjJ 3kJL^ 3 1 jJLa 3^0 Z-\' 3 1 Lk ai ' 1 _A JLlC. ^Lia (_j!l!l 

3^0 I3 tl ta" ’1 Jj-ljJ! k " k 1 X. & J3J93 33 ‘~ l ' 3^ *— 1 k->tJ3 3- 0 tfJLA k “ , 1 ^ I 

.^L^jJI 33^3 ^ol_*JI Sjl^gs. ,j >a ,a -a- Ija JljJSjJI Li! 3t-^IL-U I jLLt] 3 ' .' ‘~ l 1 ' ‘ ~ ' 1 *—13 JV 1 1 



: c a 1 Jr" 11 3_jJ3^3JI 

JL*_l *l3jJ^ O^ - (J-3-*- a ^zr 3 3 ^ Ar -^3^3-^ (3° 4- ‘rH l - a A J ^ ‘~ l J_*_l a Al4-~I I SjLtl jl JLAa 3-A3 

a 'j ^ " k ~ k 1 1 I, I 4_t_<_uj A^j_jl >3 I JLA k t ^~ < <1 ta ^3 kl Lk~ 1 I 4 ^3- > "^ 3^*3 

l—kiidlil 3^J3^zaJI 4_ugsli>- JjCj I JL^JJ J~ic-U^ (jl I^ys ^?JlJ a ^ -a- a k •• k 1 I lj a 3_kjk^— ,~ t |^| J_*ILgul 3 ~‘~i’^3 

3^J3^aJI a j ak^— 1 JLCJJLJ3 4_JL>-I jJI (_d3_>kJ, I «. 1^3— ^ kUu^Jj^a k. < 1 n'33 3J3 ~~ — k ~ t ki_J-lt^ 3! lXAjO 

kl_Ljglj 3^ J13I3 JjjelLgul 3^—1 kkj'k^ cQc.3_gu3 I '3 ' .' ^~ l Cl , 4 ~C- I t^-> ^<) <1 < n U k /k I -t>-~ I I 

33J3^zaJLl JS1 4_gguj JI3I3 a I>k A-a- <1 I Cjl£.3_gaJI gill j ^3 1 1 ■— — k 1 1 1 ~ k 1 ^—3 t I k 1 -t>-~ 1 I 33^3^13^ 1 

. 4_JL*JI Cjl£.3_ga)l Cj| j A3 1 « 1 ^k tl k " k 1 k^— 3 -a. [ I £_ 1 M4-~t I 



. U . 




jaJ T ^ i jaia A iJI 

. ( Jjjj uL*Sj^juLSjJm 




: ^ 

OI-UU j) ‘—I g '3 (jL^a-al] 43ajLjLa j! jJLa jl La (JjL-u (_ ? JLLl jJI ■ *11 *— ■~^-VI j! jJLa jyC. j_ l*j 

: _i La (JjL^j 



^jLj^_aaJ ^jjLII (j^ajJI Ji 33^23!! Cy° ^-Ljaua a j a *~ i 0^3^“^ (Aj^LlI (j-ajJI (O'- 1 ^ i < » ill ) ^JLsol CjLvjJlj I 

(^33^' (j "1 jg' (^LlVI jJLsol jl (J La-*J-|-U Ll LlUjlJ ^J-S-Ll I aUl j^ya 4 J O^Lau-a a j a ‘—I 

jl_ 3 >- ^1 JlisIL-uL> J-LJLU3 j t-,3 i - a~ (J^Li- JijaSjJI jya a_t-L*_a a i (jLjj.< aJ S_ajjL!l (^IjIlII JJ_*j - i ! 

(jL^-au-I ^LajMJI (_)^ 1 g ' ‘—I JSjiyi a^>-j)jj J-flJ ) ^ *— 'J3 ' dal^-uL-u jL^JS- 3! J33J0 

.( Jijiyi 



j) g~>- a a j L% i a J_>.|.} (jl_Jj_<_ai] 4 lLlijlS JJ_>iJ L$jV 4 jLa-*J-i-ul (_}-l 3 (Jj-ljJI JljaSj aavjjjj Q alj 
(j a-*.tl a 4 - i>. a ^ j) a->.tl CjljLvj CxJjjG] ^jLelL-UJ J|j_>jJI (j^/ £j^ Jui 3 -»- (j-^- (J -* 3 - 3 ^ j)l *— < - >tJ L---L>- 

Ljj jG (_)*—" »~i £— j-i-i ^=2 ;_)*—! »^i ' (J[j_>jJI j 3^3 J)L (jl 1 i CaLiLii^JI al^as-^ a, j, < <u qJ I 

jj.il CjIjLj ais-JI j 1 a.^L<^a ^ t-,« t aj>-j)jJ JlaVI jijlsjJLs jjl^Io^l Ls^c. J-Llj (3I1Lii3.il (j^a c '- > '_33- > ' 

as. 4 SI^IL>.I ^oj (]_y°3 *I3 jJL» ‘tlajLlias.l (_|^auj Lo-« 'L> rtt ^oa?ta>JI 



: 



^=J 



_0 



‘ n~i^— i~t,l aLU jUo ^a i ' j‘~y" JSJ-3-J-U l ~'D l ^~ l O^ - ^- :> - ! ^^ CaljLiJI JL^jj 

Lc.^aa^a^ l£! jaxil ^j-4 1 \ <I~ < i_uaG SjLcas ^^paLaa^-I lLU j_l a j I ^ r ^jLlII 

, ,, Sj|^a>. a^vjJ i^ya JiGj Lo-« (J-aas* Cj-so Li!j_>J,l (J^-*-i L^ 3 " °3 <fel t4 tl aJJt ^jl_*JI ^_l^j>j 

. «m jLxj ^j-4 1 \ tfjLLc. i /i~r^— i"m JL>JI Jl aMjL. , ,,VI 



: jLajJI jl JiXa - ' 

C-C.U.UJ a_uJL*J.I jljJ,! -4 « j ‘—i Jij^jJLi a L.l~-a- 1 1 a .1 .^.11 jlji,l jl {j£. j-yj y&J 

jJLaa IjLv (_jLiia3 jl J^a -^3-^ OJ-afc (jj_3 a_ujij JLaj-l ^TucTu I JljJ l£Jj_>J, I aljjs-I ^J'~" .' Ar ^-*^3^-“ N 

JJ 4 _u^ijj i— kiLeGil JiLojJI jl 033 t 0 - 3 O^ 3 4 - ‘t 3*- <3 a J 1 t 33- > - ! SjLc. ^*3 (jl 1 a^l 

.IJljP* 1^ ' L> ''3^3 "3 1 L. t jLajJI jlj^a jjl a~ (j^— 1 g '3 JijSjJI (j <■ 4 < t 033JI 







ytjVISjb^l 

. djjel! — L^U, 



( Jjjj ) ftliaj 



uL^Sj^juLSjJm 



: t_tj| j) wit I aU! jl JlSjo 

' a ‘—i JjLp^l Sji^p. _)j' a" i_dJj £}£. a U.I"i-a-I I < jl f UI jl jJLa jjfc 

. a-*.tl CjLLuLLuj j ^ a-*.tl a 4- 1 >. a I Jjus^ ^‘— iT~ < <_t_t-uHj 

: (a.1^2, i) 4p.jJ 

<~n t O-j-so aJLLs a j a ^—i t ^js_uJI 2— LAJLt£. I JLu SjI j^>JI a^s-jJ L^jLi i_3^_*_ij 

< <_btHl 4_! a_iasL>. a a aUni J*— ' t -iJL>iJ^ . aLLa SjljaxAJ J ' a ( J_t£. ^j-4j a a Sjj_c^ ^lc. Luli 

jl cliaj Jlic. ^ ta>-w I? C)J)‘~' 1 Ia4>- a I >. a 4- i I I ^J-4j ajtl a^VjJ (Jail!! JU£. (Jpl^_>Jl 

JLal*-i ki-p* LiJ^_>Jsl (Ji-lj Jjl^Ls-l aJLj^Ja ( _ r l£. ^j-4j ajtl a U, a i ^\ ajvj^ (JjiJ Vj . 4_b^_>ij 

^JLaaiJ ( I JLv- a i >. a 4- i a ^j-4j a a a L, a i ) (J-jJ-I-l!! ^3^3 (j! ■ !4 ia (Jl «,*l |"|^I a_u^>L>- (_ r l£. 

. (JLjlLIuVI £\3-* A j<a~> La- £— 4j«I Jlj-ijJl i ** < ' ! |j^9j 

: (jj^jLi!! (aJalij) <L>.j.} 

(JLaJtUxa/^U aCLas^La ( _ r l-C. (Jjl! ' a^— , . ta, l-a-~ tl ^'\ jLaaxUll £— lakJLt£. IjLu (_pJl Sjlj_>i-!1 aas-jJ ( _pk 

£— JUatlaaMJ SjLc. kV a_JL*JI J^jH]! a U, a l I JLv- SjljL) al^S-l £— (J_a-*3 (_pJl ‘ " ' ' ‘~ 1 ^ **• 1 1 

4-Jj j3 ^ ta, « i ^ alii 1 A a ~--. a^.j_apcja a-J aJL>JI oJUfc £- abV aljasa^/l tfJUfc 

. a^J^. (_|i>a|j JJ a_&^3 ajlic. SjLpa 

: Oj^ ' - ^ * 

(J JiJJ I?, 1 1 1 ,U! J L_u^ 3 cjjj cJ i “* 3^ 3^ I cl)^ 3 CJJ3 4 - l< - u -^ (J-C. SjLlC. j_A 

I dl I i 4jnA>j 4 _l! l^. 4_lC, (J Ijj I Cj I i 4 1 j fll J I ^ mt?l (jr*-! I 4 ci \~t V I, I I (jr^“ <i ^- L dJ-^- i ^ ^ ' 

\j. ( -n C L^J T V! 4_lC.^_lI! ^3^^ <_ulb 4 I^ahr \ A 4_i£.^j 

Jj-iJlII ~v LLu^> L>u! 1 1 ^ JLaIuIIjV! 4_luoL>».^ 4j>».^jJL!I 

^y-4-t-U-) (^y£> L>. J 4 1^>, Ml I Jl jJ5 jJJ jjJ I (JJJ-I I (J-U Lt^ l2_UJ Us Loj I Sj lj^>J I Jl ^J0 jJL! 

jj^V' 

: «jlja>J! aajatl ~ ^ ^ 

SjjI^_>iJI a al ta\ tl a j a JLlJL>iJ a— I a ' ki~-p- a^aljJ I aLx^ijLaa 2 J>- ^j-a ijjl^_>iJI a a j atl 

al_La vl a~ , ,, a JjljIu Jj AJjlj_>iJ! a al ta,tl ^jufc Jjjjso (_ r l^. tiJj_>Jsl SjJL^ A^j_*^a ^ja— i a ' I Lij^Js_aJi al ta, » 1 1 

Jl k. <, i uLuj La SjjI^_>iJI a a j a tl La-s J ‘ 4jtla^— i~tl a 14 A\1 i kH)ljLiIla>-l Sj_*j a_ijl^_>iJI a a j a tl ^yuLaj^ 

. SjjIj_>J! aCL^j^ Lr^ - (J'^alllxj^LI La J^9jJ tjj^-II (JLa-»j-i-ul ^Li alUjJ aLjj ^a La JLv 



- u . 




ytjVISjb^l 

. djjel! — 



ru 



( Jjjj ) ftliaj 



jaia A iJI 

uL^Sj^juLSjJW 







. djjsll uLiUfi — JjJJJ! uLSjJm A4 



( Jjjj ) ftliaj 



uL^Sj^juLSjJm 



Cetane Number jLLuJi & 

. (ji LLu-uJ 1 ^4-l.llj CjI Ja>-j JjjjJl J IjluIi 1 JuJ J_<^ aIu_uj 

J-^ I ^3^3 At (J lTu-<-uJ 1 4 J 4 ‘——\1 4J^J-U 4_t_<_u_(Jl JlJ L^-jl Lo Jij-O ^3^3i ^oL>u!l ^llLu_aj! 

£jjC> J-^>- T < L^=2juC> & ( J LsluHiJ 4 1 V'i.C. 5^113 j, 1 4_u-^ L>* 4_! ) lTu-<-aJ I Ji 0 j Ll£. 

iikc. Sjis JAA 4J ) Alpha-Methyl -Naphthalene yd AT. JAh 3 Ah ^ 

. (JLxlilAI 4_u*aL». A- J>A®A^ £-a I JL& |_£jAujJ jjJLl A 1 ■*• ' A-p- ( (Jl » <*iil 

(jUlnAj AA® All j>A^A (JAliAI 4iL^i> (JA-i j-JI ( * ) j ^ i^.tl ^y3 SaA ^A-AI A®j Ijlu^ 

A (jAuAI ^AA (JAlhAI 4_u^s1a Aa> l$ 4JI ( I * * ) Ail A I 
4 _u^sL>- J>y9_A aLUj jjl lja& (jUs £0 A (JjjJ .AAj (j b-Lt-oJI A ‘—i Ijl cljUs aLUju 

. (jUlAj AAh 3 All /oo j ^lluj J>AA / £ 0 ^j^a jJ3^~~ l a -^3^3 lA 1> ^a L$j ^jAuHj J ALIuI 

: 4.fci >.^La 

(JAiiul ALic. syis (_^l i^al JLeLiu^l A. o-iAza ' a ' £ ——^ Au-oil A^j (jl ‘~i AAis) 

.( a v 1 1 ^ a 

i U>1 « <>> tVI <uuij j_oju i a ' SjL>-lj aMjU. , ,,? j^sLi. aiA^a A- <jjAo-L> A tjAuAI A^J A) 

: (AAlAa adJj Ai? t jJijAis-Jj LiJ^ta )L^J 
. l£]^_>j,i 2— 4j ^AjjAi jljjlso ^y > 3 ~ 

. Aa* 1 ' iNA; AAxA^I iA yy AliJ A - ' 

. ^A_t_u^l 4 _LAc. 5yia ^j-uAj -t* - 

. (jUAA (JAh 3 All -A^3 3 A A-tj_tj_I I A® ^y > 3 ~ ^ 

\ L <. i < till j j 3*— -A.IAJ ■ < (t i n A u AAAjVI i ; ■ i o aAAJI aIuAII 4x.^_*_oJI << ® * j-Lc. 

ji^AAI (JAjH/VI JAc- 'A 1 n ^ Aj^^ 3 JAaI <> lAc syA* J <"i > AA^ J 1 -*-' 1 A^ 3 " eA^Aj AA-aAII^ 

. 4 J ^jAhAI jl>jl>ij j! AU 

^aSj JLlJL>iJ .^AU Ji^AA^ oAyAI Ljr^ ‘AA^II IjUfc Al(-uJ 1 Ji^AA ^-a-AiJI {jj)‘~~' 1 

. 4 J ^jA-AI 



. u _ 




jaJ T ^ i jaia A iJI 

. uLUfi — JjjJJI uLSjJw ULuj ( Jjjj > j^JI ftliaj uL^Sj^juLSjJm 




(J1 » <"i^M 4-lla£ S^ItS Cr^ - (j'~J 1 11 tl ^jSj ^_<3G 




. o Y l:^,i 1 1 j 


-'I 


. £ Y llLu-u 1 1 


_Y 


. Y \ Li^, 1 1 


_r 



j£ jJ.1 \j) * r L>!_jjj £ t-> « i>> tl ^ LSeuuaj (jllLu-uJI ^aSj ^_l 4-9^L*JI ( 1 ) (_). 






JLtulVI 4_iia£. 2jIl£ £ “ 'j juz£ ^jlTu-t-gJI ^9j J-Ajjl I " l^~i (jl JUfcLiu 



a ijUn i tl i ** \ 1 •*. 1 1 ^JLieTi-t-oXI llLu.aJ I ^9j JJLl V (jl ‘*-U^_*JI CjlAx^sl^Jtl ^ m : <1 U-^.M 

. a_*j^_<_a]|^ <Lc.^_<_a]l a ^ ~ ' 1 ‘—i ^ ->■ ^ I ' £.0 JGj Vj YY 



- n - 






. djjel! — JjjjQI uLSjjw ^.ti 



( Jjjj ) ftliaj 



uL^Sj^juLSjJm 



Four-stork Diesel cycle JjjJdl XlaUjJISjjJJI 

(jilt cjL^=j^>J,! jLtfuIl tV 4 _i£.L)jJI ajjjdl !^-£- j ‘~'J I ' " L<-<fcj 4 _i£.L>j ajjjlj 4_uljj ajJJL) (Jj-ljJI 

CaljLu-u 4_l*aL>i-!J l_£J 

: dal^jlul £JjLj 4_l£.L|jJI ajjjdl (Jj-ljJI liJjat/a (_)_«_*_) 
^_C j Lat* . ^s~ J \~- — i a a ~tl^ , „Vl jLx.lI ikl JLqUx-I - i a. ~— — ! ' ■ t-» £3 * < iss-uj ^lla t (.<**- mil da ^-uj ~ ' 



id IjU . , ,,S/ 1 | ja I «. I I daJUia 4_i3 : daJt jJaJ I da jjji “ ^ 

. (^uydl ^j-a^LdJLl Sjjjdl Cl)L^rj_>dl A- 1 .20 i_l!j_>dl daL*jiajl a_t_<_uj (| 

. S_ljL*JI i " ' 1 ‘—'j 1 1 £_ 1.18 . til » i>. tV I a_u_uj (i ! 

. Lu^jdij jl> 00- V' £ til » !>. tVI £ U « (_>. 

. Lu^JLi S-j^La aj>-j.i Vo ' ~ 0 * • «. I a j a^a-jJ ( J 

. aLuia* J_t£. Luld (Jlitl i*iil ( _ 7 1 £ - JlC.L<-u-! I JLA i 

a._jdl dajduJI ) jjfej A-lLoX. {jji ^jliJI (Jjtxjill ^_ya a jl <i~i i nVI *Li3 : ajjdLJI da_j_tw 

. JjlyLa-VI a jUr ^£_ iLaoLdl diljLiJI Js^da 4_i3 : ^oLdl da^-Ju “ ^ 



Four-stroke Diesel cycle. 

1. .^--n hyi 2. ii-ill Jb>i 3. ht& 4. pJW' 




LiJ^_>d a_*_ijVl dal (V ) j*— i ***£ 



- t . - 





. ( Jjjj uL^Sj^juLSjJm 




j 4*%13sJ I dji^l I ijji 

4_*_ijVl Jalj, <*iiVl 4_2j_c. j Lijj^J.1 aMjU. , ,,? JU . ti j * , >. 1 1 Lilli ( _ 7 jj<_> _$ 

( A ) (J ^-i . M l 




: AxwUiaJI 1 

( ^ ) i 4 _*_ij^M lIsI li! jjJil aMjU. . ,,? JA-I Jlj (JjLuJI LiUj (_ 7 j-*_i ^ 



p Sj»jU Sjl j> Jy>J 




£ 

u 

u 

£ 

O' 



. Y \ . 





. djjel! — JjjjQI uLSjjw 



( Jjjj ) ftliaj 



uL^Sj^juLSjJm 



JjjJJI uLSjjfc* Ji 

J-4JLJ I^Jl!! (j\^-u^=2 V 1^ ^^J^IuJl^ C-cJ^-L^jJ I Oj-LlL/u^i l_<-<- uJ JjjjJI (^jlljso 

. Jj^jJ! J^Ijl>.V 4_<3J^UI £.|j^JI 4 j 4^~"> 

.(^jLstlL!! ) 1,0 : ) ^JLo do 1^ 4_i_<_gj Jlj>o clUjJ 

Jl LjJjjvJ ^IjfJI (J-* 3 ^ J ^ £ ~> UJJ JLiJL>iJ 4J 4 -Ij^-II J^JL>J AJj-tsJJ! 4_u_uJJ! 4 _Bj-*_4JJ 

. Jl jJ I £jja 4_U_*_4 4_L ^J~=D J5)^>iJ Lil J^X I 4_J I J)l^> Ml I 
^ js \ * tl 1^-taJ Jij-ijJI ciJjjse-o £— lj3l^j>wj Ji^3^]| V £.I^JI L)^ 3 4 j oSJk ^j! VI 

J} IjILv V I Ajl^r, cL- 0 Jl£L Ll.U- 1 I ^j-4 4 I Jyj I I Jufc \ (jyjQ 1 4^*1, * 1 £_1 4 -J I 4 J (, J 1 1 Cj Ll yi ls~i,] I 

: CjLijju-^JI &A-& 

4_oL?C-xiD J-& 4 \‘—T. ,UI £ Jl-£> Ltiu-O^ I £ JlJ J_l 3 V-^l,‘ : ~3 1 1^,1^. J £ I ^y] I t.lo 4 \‘-—-\ ULfl - ^ 

£) I < <_>o J^I^jjvVI 4J3j»£. ^J_>. JlJ JijjSjJI ^j-A oj. i^i °i J-^=3 du> 4 _u_uJJLj ^.I^jJI <\i^ £ —) 

. o j. i~i a 1 1 lLUj ^j?ejv 3^4 ^ * LujJij 1^4 jJLo 4 l^-I I £ )-4 4 j 4 ^~~~x J l l^> 1 ^ 

. LujJlJ 4_ulllJ| ^j-4 £_LlJ 1 JlJ>» J. < i^,4> 1 4r- >«-ll ^U-J (J I 

• Jjl->J. I 3 Lh^ ^ (J^4U U-4 J^IjIL^VI 4_£j-^> <4r" ^ ^l^rlll ^oL*JI CjIjLc. l ^2_*_3 Ojjvj 



^j-4 4_L4_^3 lJ Jj-1JlII ^JljJj V-41-^3 l^IjILvl I ^IjILvl ^jl 4 4^,t 4j I ^-U-U l_4-^ 

4_t_<_ujJ I ^-4_<-uJ^ Ll^J /V 4 ^ II 4J^. l^>, ( 1 1 4_u_gjJ| 1 _AJJlJ>iJ ^oJI LiUj lXJj-S 4-l^yJ I 

. l£] >>J sl (J-4^ 4j>^jjJ l_*_0 SjLc. J-Juj ^ 1 4 J 1 » a, 1 1 4_u-u_l!Lj ilo 1^ 11 3 JlJJlJ>JI 



. r r - 




. djjsll uLiUfi — JjjJJI uLSjJm i_a.lI 



( Jjjj ) ftliaj 



uL^Sj^juLSjJm 



d^feil JjjJdl 3 ’i^’ ul$ia£ 

". 4_jJlHll da, a^. <"itl (_ T l£. Jlj-ijil dlja^a 4^^c. ^L>o ‘ ^ 3" 1 

. ^jjjUll Sa 9 .i - ' 

. a I d) Lajjas^ .^3^93] I d) 4 _li_<-oI] I 4_C.^_<_a] I I “ ^ 

. JJL>J,I Od£.jjO i ti jl 4. tl JU.,~iV fj}U! JL>JI (_jll aj>-j.i £d_i2Jjl 

. •> » ..d— .Vi dlljJaJi] £ t->l -^tl 

£j£. ‘ ^ j' 4 . 1 1 Sjljas- 4 j>-jJlJ ^ *—> t ' a 4 _iij_ul^j ajl <~n~i )la cLc.Lsjjl^ S-JjjG ^_y° N ‘~ l 

( _ T l£. JLja>JI ■ t»» 1 4 . tl jLad -*->3 LfcJU^_iJ a’tljU, . ,,VI . til » iVI a_>_<_uj 

. " J *— 1 I I ( _ r l£.Ij LfcjljjVJ d'lMjU, , ,,VI jj t ->. t I 3 _U»- J^~~ l '"‘‘J Cy^ 

: (_j-1c. < ~r L= ^i dilj,K>. Jjl^das-^Uj 

: - Vji 

aj>^>- i a~a (_)■“ LciijJ I j-^-J ^-wtl a 4 - .>. a a U, , ,.l j t JQ_ijJI dJjax-aa <Li 3 ^£. Ji^ljLi J3J33JI £j- 2L>. ^aHa 

: ^ hj jH! 

. ( J_d/Li_a .j a-w dJja^a LJLc. ) i_!jdj JJL£. - ^ 

". a-*.tl a a j t 4 i a a j < a 1 1 aJL>j| 

.( d 1 1 j a *< I I - (Jja^s^ull (_tjjlj| - j I i>.-a-~tl a>iaa — "j a-*.tl a>iaa — LdijJ I ) 

. ^ JdeTaaaX ' '1 '^-*-3 a_i£.^j - ' 

. Ji>.l JLl £_ca 3 jja - ^ 



s i l$Ail ~d£j.? - LuIj 

«1_<jI adjaL al^jJI dj^-so j^k ^ ^ a J^aLc. i_<a>ij Id^p* LldLv al^jJLl ■ ta> 1 4. t 

‘ ‘—i a I j g 1 1 < . j I a*ta ajlii^/l 1 , ,, J £_ ^ t4 « a dijLso^ (Jjas-J 

. nj ' J ‘—I 1 1 £~'1MjU, , ,,SM dll j dll d— I J -a- a 1 1 

L$j i^yz a_^sli>^ £^3-^ J J oj. * * ' 1 1 £~'1MjU, , ,,VI dal j d 1 1 d— ^ ■>. 1 1 £jf ^J 

. ij. 1 1 aa ^ a_u^aj S3II3 al d— 1 1| * | I3 ^3^3] I ^>a 3 J^JLv jl JLc. j L^HLaa-ul 3J ^alla 4 _<_ul^ tl 333 _d/ 

. ( a_ulill aJL>> 3 JI ) 



. rr . 




ytjV IStJpjJ! jAi y ) t 



. ( Jjjj iJp^JpUaj uL*Sj^juLSjJm 




: BjIjjsJ I J - LxAj 



fj^UI JL>JI (_jll I ti jl 4. tl AavjJ l£]^_>JsI 2— I U>1 « |>> tVI A_t_<_uj {jja N1 ‘—I ^ ‘—I •»■"" 

. dJl_*iLiu^ 
: Lwlj 

4_La_i_ul^j i a ' i, _t a (_j-l£. L^JL>-I j_i ^. jLujij Jjl^ibvVI aJs^c. IalsjlLo (J[j_ijJI 

< t-> 1 • i >. t \1 1 a_js_uj d-jjl^p>. A^>-jJ O-JLajjl aMjU. . „Sn al^JI £a Cjljj tiJLafcj 

(^JLlJLi lj_p- alpjJI £—A ‘ t-> 1" -*■ t ^ /^ya ^ps_ujj 3jlp>- Aas-jJ "' tiiJjJ 1 <^j nj Aj^La AavjJ V* * Jl 

JijJSjJI A_uL) (JLs.jIjj (_ r i£. LijJJLj JLC.LauIl3 Sjlj_>JI I^yja I JLjj^a < (_t_<_uJ (_£ j_II < _ y 3 1 jl_1 1 A- d »>t« t IjLu 

I lXj>- j-lju2l£ CtAj dJl »~i.i*iil ^a-J al I J_p- d ^_is_u jalb) (jl i—oo lLU3 *— 1 la < ^ps_ul,l 

. aMjU. . ,,VI Ji.|j 

jljual (_ r l^. * »>> tVI aljjk JLc.l_auJ^ o^is-U (_£l AjjLiJI aJL>JI ^J\ dJp»o JijSjJI (JLjljIuI (j^t-t-uj 

A_ulill j^yja a_> iJpjs-U ^La-)^? LAfcJLpj ^ 1~ ^ L$->T ' a '1 . ,. ^ 1 t ' a 1 (_LlIjJ iaj^LlI Sjlj_>tJL) 

(JjLaoJI A-uliiJI I^ya l rttvi ^j-a alpvl ^J\ LjLp^Ij A_uliL]| aljp-I £yZ .Jjl all JJ JL9 



JJLC. (_jll C<_u.<~i" < i_>ij o^_ie_u d_jl^ ^q_j aj d>U . .. ^2>-a SjLc. 

(jl < <_>ij 1 ~ 1 U. a 1 1 (jl 1 1 Sj|j_jxJLJ . .. j (Jj 1 aa. **• 1 1 A_l*_i I JLv. 1 1 Cjlj-tLaill 

^ ^ '1 a A^v l^A .J ■— — 1 1 ‘—I aVI j ' ;‘~ 1 ^ Aaa-LtiaaJ^ ' ^ <^*> « ' I JlJALJ y v t~n" <, > 

. Ji jU ^ ' ‘—i 1 1 ^is-uJ I JiajLJ La-a « ' 1 1 1 ^ L^JLa- 1 j3 ^ JL£. jA .>>1 

: JLuttl - Lu^Li- 

, ,.tl £j_jz 31 ij_u tlLIi 1 Uj I -». tl ^—1 " t £jf Js^_jac_aJ jl_>o j »~. <~<i t 

a \j ‘—i ~ t, I CjljLiJI ki^-p- (J^— >■ L^^.L3J_jl al—SI aiLIj J_*j 1 ^ « a ^jJlUj ^a3 

(Jl »~ i.i"i^I ^a-J kkii-JI j jJtalll ^a-J a-^tl t-,-L 1 ^ < a A_u_j_aJI *I^JI Cjlpjjav ^_a Lkfc^ps-U JLjlj ' £ > a 

. S _J^_iiJU S ^LIU! I t*> a <1 t i JUs. AjJLc. “Lc-ju-u-I CjJL>iJ 

: {jVLuSXi j£ uCbJI - LwJLw 

^LsjljI L^pjjJa 2— ^j-S-L! I ^>-1 -»- . ..^— 1 VI i**<l^ it~,a eJjli ' a 1^— i ^-ali.<-uj 

» ..^— i VI ^j-a JaJ_p 3 Jl a^ U, It jLjJjv . ,, A-^Ibsm diljLiJI i_kii>o L^jjju 2 — a^ U,a 

JijJLjta aMjU, , ,,VI £_ Sji^vji.1 [Vt ■»- » ..^— i VI A j a k ~— a jjl v i r 1 ^ 1^— i 1 1 *\ i a 

■ *'b ' La_aJ I J_>o lLLIj-J a_js_ujj 1 ^*i a tl . .. ^j-a 1 n> » ,,^— .1 Lp-a a^ U,a i jl>j t ~ 1 < la a 11 ^Lsjul j_tlHLi5 



. u . 




L$_4 ^j^UI n*^\ »iL>ol Sj T 2— 4-1 U2> l^JI 

. L^JL>- 1^-0 JlIc 4_jJL^_C. 

. (J^jjJI Cji,^-->^-j>Js VI 4_ti^_*J 1 U I^> 'SEjQ ( ^ ) J^=3luHj (_y\-U^ 



Jlj-jjJl L^j-Sta Jj|jIL>.Vl 4_J_^X. tUU-^d 





















jaJ T ^ i jaia A iJI 

. JpUl uLUfi — JjjJJI uLSjJt« ULuj ( Jjjj > j^JI ftliaj uLaSj^juLSjJw 




JjjJJI uLSjjm yfi jljb-^I^UUc J^l>« 

". t_j-& A_n nL_u I (Jas-ljaa £jjl _jl CjMa (_j!J (JJ->Jl!I ‘ " ' ' ‘~'J a A jl nr ^ < .■ at 



:( JLnuVI <Uia£ dj& ) JLkwV I 4ila£ : Vji 

*J~ atl tJjUfc jJLcjj jJI A jl nr 4_il J_i J a-*.tl A jl nr A_)| J_i (^u A_iiajJI n^"rtl L^jLl i_3j_*jj 

Ca-9_jJI I JLafc JjLaJ tL-— p- JiSj-U Aa a, f- Lj! jj ^j-^a Ap-jJ V * ^J\ \ ' (j^a jl A_ulj * , * ' \ ^Ijaso 

J_*_l d *< r-w ^ILl (_£ jJI Lai al^jJI £-a d ttl-w ^3 ^j-a_J jL>o (_JJ (JaL-u (j^ 3 AS^C. J-Llj d *< a-w J_*_i 

. ( JL» mi^I A I L,r S^l3 A tl £ t J_*_i) |j^3 (Jl.it ", i*ii^l a JL> 

: (J 1 « mi^I a lt->r o^Ha (jji Ji 23 (_,aJI (Jxl jjlII 

. a (^1, i t 1 u JL^3_au! . ^ 

. A^J-C. (Ji>.|j SjLp. AJjJaL) a-w . Y 

. aJLl J_t£. ( ■ tr> « !>, H ) I tril « ,>, iVI A_t_<_ujj Sjlj_>JI AjvjJ a*j I .Y 

: (JLtxtiVl a Ike. ojJia (J-ila3 (_pJI JjsIjaJI 
. a^ Io. t JUl^l -‘3^3 . I 

. L£j^_>J.I Sjl^as- AavjJ (^JasLiiol . Y 
. a 1 3 yl L> -ijaSyU JLp- ^_aC. ‘ ^ ^ 

. (J-aAS'^UI AC.J- aoJ l-l!j_>Jsl (jljJJS .1 

.( A inaVia al^jj! Sjl^as. Aavjjlj . tr, « ,>,tl t C^->- jii-ai aL-p-)(j-3->J I .0 

: 3' Ab’jiA : LjLj 

Ajx_uj 3jlj_>JI Aas-jJij . L> « <>>tl jliJlAJI c 4 r"jVl t jLLaJj (Jl « i~ii^l A IL,r S^lS aJLs-^o < - a«~ (_p-II aJl>-j_I, I ^A, 

aJ—A al_ul Sjl^as. A_jvjJ j ' (JL*_au^l A I L>r S^lS (J^LL (jj ‘—i " t, I jsji^JLl al^jJI tlajlita (JLlI i*ii^ 

. Ll^-cj jLi V ' J | . tr, » , >, 1 1 j Lu_)_3j Aj_jla Aavjj ^ *\ * * a_L>.jJ,I 
: jj^aaiJ! alpj^a (JMa>- JaJuaaJ! ^Lcujl (Jaalj£. 

. (JLlILaul Sjl^av Ajvj^ 

. ( (JjJI CjjJLv (JLaaAS-l aLaJt aaaJI SjLj-l la ) a lal « ,r :vi a^l 



. n . 




ytjVISjb^l 

. djjel! — L^U, 



( Jjjj ) 



uL^Sj^juLSjJm 



: (3[^IL>.VI al>.j_a (_^ajl i^-v. ( jr i£. ^pj3 ^yJI 

. (JLx.iIu'^l a ' t^r S^l3 (J^ls ” 

. 4JL*jIu^ fj}U! [Vi iS?l a j ■— — 1 a j 1 a_t_<_uj 

. a_ulill j (_JjVl a_L>.^J[,l J>L>- ji^jU ( < t*» I tl ) o^>. 

: Al.py : LUG 

. fj}UI ^ £ j" 1 1 [Vi *»■ » ..^— 1 VI a j jI_JujjI (JjUla ( _ r l£. aJL>.^Jt,l 0 JUfc 

: < c-u-oj . t-> « i>>tl aJL>-^J[,l 0 JUfc jllLu 

. [Vi •>• » ..^— iS?l aJLaJ Jj|^IL>.V! [Jj_*_a [_pal ^-»-'il - ^ 

. ' t»» « iVt I Jaj, i*ii «. ' iV ■ 1 1 ^y> Liio I - ^ 

: ji^Lxtl 31 ib-VI ^b->« : Uflj 

^JL£. < (-u-uJ L<^4 [j-Sa>JI dt-AjUl j - l >-\2 liill; A [Jj*— ■ 1 LaJU£. (Ja>*l^a ya Sj_o*VI aJL>-^Jt,l ( _ r afcj 

Ja^jlu *l_ul J ^ *— < j*3 jjLallll «l_ul J-oL^za 

'. 1 ** 1 ' ^—i_j Se. & a J ^ c [^!_u 0 ^ ) J 0 * ) a_JlHj| [Jl *— 1 i~,Sl\^ 



'■/l till h y^M 






Ajiill Ja j-Ji 



{ jUJl Jb y*j, 



U- 



4“o-- 

l 30 - 

5 20 — 



^ >* 

1 cJC-uijl ^L«a ■ jeJlS a_)L^J 

. ^jl_*JI i)\ ^_>JI ^L«_i ^3 ^H2 a_ilj_i ♦$♦ 

. aJL>.j^o a_il jli B . ( ^j-aax-JI SjHa ijlja ) (Jl » <"i^l a I Ur a_)ljLj A 

0 * ) (J*— 1 . (JLajIAI a I U.r C 



. TV . 





. (J^-IJU 3 1 I uLUfi — JjjJJI uLSjJw yiiui ( Jjjj > j^JI ftliaj uL*Sj^juLSjJm 




tlajLiiaJI lLsjjSi ^Lu (*'- tjU J 



223L*Jx' . piia 




0 ^ ) J, ^~ li" l 

. JL-^I <> 1 lag ( S^IlS ) 4_la.^a - \ 

. 4_la.j^a - Y 

. ‘ ^ U. 1 1 1 4_la.^a ~ X 

. ^a-LllI 4_L>-^a - 1 



. rA . 







. (J^-IJU 3 1 I uLUfi — JjjJJI uLSjJt« ULuj ( Jjjj > j^JI ftliaj uL*Sj^juLSjJm 




Diesel Engine Knock uLS j*aj 



^ya 'j*— ' a J ^ ~~ — 1 kL-o- a 1 Lr S^H3 _J a L t ajx_uj <J[j_>jJI t ** ' 1 Je ^ CjJLso 

<_£.}j_> L<^4 LkkJI <lLJ,I a L< j i tl i ijJLlL) a^lS a L^3 JjtlLjiJ 

LI jjJ *L_k_kuLl L 1 1-> i i>ktl Jj_*_« ajLj) 4J a_«_L3 ^ juz£ I (_j!l I ' j 1 1 ^>3 O^j 1 ^ (JjJLA <_j!j 

. jLjjJ. 1 <^ujJI <vu cj^sj jljljjkL k_^-L^ai cajkjs_i3 ( (jjjsjJU j>j ^ c. 

• ( 1 Y ) J ," 1 



: JjjjJI ol^ajjfcxs ‘LjJ^ (Jl <_£J>jp <_3j.II JjoIjjlII 

^ ‘—■I > -J ^JL*J ais^c.^ a L , ,.\l t JljIj ) Li!j_>Jk I ajljas- aas-jJ (_jj3Lij»ijl - ' 

. ( S-ijL «. 

. ( <jl j_k 1 11 ^3j ) a 1 >. j 4 - i a ^jl j JLlxI,! a_u^>L>- ^ 3^3 <>l jLr", 1 nl 

_Ja L k ^LULj^JjOlII aji^av. <_)lau <_J^a>0 i ajfi ) aij^L ajJt, a_C.^_<_uj iiJj_>Jk! 

. ( (JljLjjj^! a I Uf 

. <J l » mi^ I a I Lr S^Hs «. Lu I j <jL^- (J lXjuz - ^ 

. LgJ ^^^IiLLjJI Ls^C. jiuajjaa] 



: (JjjjJI CjL^aj^t/O JjjJaJI Lj_jJl>. <jjC. (j^JI jljuLasVI 

) a 1 ^ -»-~ 1 1 d(jj>J( ajLj ‘ L^4 " <*—< 1 1 a^j^jscja <_ r L. ^avlUl SjLj - ^ 

a '1<^'11 — ^1j^ a al ai~ < 1 . 1 — ( _j T u^a^lJI ^IjjJI ^ j * < ^ 1 1 a kl g ill — " j^— 1 1 1 <_>^lj 

( ,3^J-U “ ( J T u^>jjJ1 ^IjLJ aJ I 

<_j!J <j " 1 1 c>Lj3 a M^Lk < „VI j a^^c. (_Ji>.|jLi Sjl^_>iJ1 a^vjjJ ^>-lHI ^LLij^l 

. a L , ,. VI jl JL>o <j " j*— 1 1 1 jL^jJI 



- T ^ - 




. djJttl J»tJj uLjtUfi — JjjJltl uLSjJM LALUflJ 



uL*Sj^juLSjjm 



: 4_JLjJI (J1 « t~iX I A lla£ S^ILS (JjJLflUi JjjjJ! dil sc. & JjjJI dJ_j J l>. t_<_ L> iJ > j ‘— » 4 

t t»» - "J~ A It e.^ U. I It >1 a -*■ i a\ >' J^. ->■ t 1 £j-L] < c-<-ul_<_0 n j»l JlielLi-u! - ' 

. ( (JL*dl^l 4_liad 5^13 «.Ljj| ) 'j ^-wtl «.J_1 JUd a -a- < a .j £-w 

. ( dl^JS-aJLl (_j-l£. <1 -wt 1 ) 4_u_ul_i_a SjI As>-j± “ ' 



JS^aII j>ic. Ajljj <Ajj 

( ^ Y ) 

JjjJI dlJJLv JLd Llijjj ■ l-i * oLjj d 1 - 1 (^LyJI (-jstiJll 






S_>_i 3-* *- a ^ 4 5 ‘—i I a 1 1 

■cv'itf>n lliiip'illt] .cv'ihl l p iln'ill iinln II niimig nll 
£lALU! fiwaZl ^ULxJI I 






( Jj-O ) i»l lab 






2luLUI3jl^$)I 


>atu 


jayaftUI 


JjjJJIuLSjjsljljc-VIjj^ 


t Jjjj ) j2»-fkUaj 


uLSjrf jilLSjJW 






' I < “ 1 g ^"'1 U a _j jjl^jjvVl i—^C. ( _ r l£. 



:dlJL4^l 

: (_j-l£. IjJsli i ijJiHil (jj*— ' ' 3 JLs-jJI oJUfc (J1 ^‘~~'\ LaJ-i^. 

. jjl^aas-Vl 1 ^ 

. 3 JL>- ‘ a-u-Lm J*— » I 4-3j-*-a - ^ 

. a 33 .... I ' iSjJtJI j jjl^Ls-^l eJj^c. J_i a .A~)4- 1 1 . ti j * < >» 11 tliljLu ^oa-uj 

: a_p-lj jya jjljjjs-^l l—fljX. (ju jjj-iill 3 l3j_*- 0 “ ^ 
jjl^aavl ajs^c. J*— ' i )j),jf. eJjjJtJl J-i-l JL> a J ^ r Cj^Jl>- a 1 

/A* a_tjjjJj 3 j1jl>J 1 oJLfc (jlJijl (_J1 t— ijJlUXI (jl » U j) 111 • ■ ■ ^ U- - i^ ^ JkM A 

cjLcUo 1 :uJ)JlIU uJ^JI 

:3JlcLu1I JjLw^JI 

. jj-^U jL^ - ' 

. a <ih4-t I (Jl ‘—i A,V CaL«_<jiJta 



:3jli*Jl u Libia 

a_jjjjjClll SjLs-^II eJjljUfcl (jl a"l - 
. a_JL». 1 jJ 1 i_l!j_>Js 1 «• Ijav I J (J_t_>ij i^C- « J J-2J 1 - 



- n - 




3luL&! 



( Jjjj j2»-fkUaj 



jayaftUl 

uLSj^juLSjjm 



: <U.U« 



jl 3)>-^ > ''^ A j I .a c . ^Lso (JV->- <j-A dJj_>J,l ^JL>o 3 Aagll aljx^VI ^j-' 3 3 Lh- 3 ''^ A^jX. 

^ I ^ * V J .LI .LV jjjJI _LA ^I^HjxVI t 3 LgL-Xlfl 

' La 3*— 1 1 3^ L->~ 1 1 j 3>a^II ‘ ~ ' ' ‘~'J -> ^ 1 ixol_>JI 3lp^VI i_f3jX Aj_uIjJ jju-1 >— 3j, < h S JLxjJI oJUfc (JV->- J 



~tP' 6-" 



L^j^jx. — l^jlj_Lxa - L^xljjl ~ 



- l_£xjUi J 



. A_t_L*JL I Cj La-<-u->Js 1 lLUjl^zs j CjLaj, < i^JI J j j ^ 1 1 (JV-i- 3^° ' & ' A r AxjjJa 3 '( " ‘~ l ,8 "1 ( _ r lx. *— * 9j-*HlL) LiJJj j 



. VT . 




3luL&! 



ru 



( Jjjj j&-fkUaj 



jayaftUl 

uLSj^juLSjjm 




Combustion Chamber for Diesel Engine JjjJdl uLSjjm ^ 3' 

I j^4> 0>>- :>-!j bb-*- 5 -^ A_j3^c. J_i 1 t*ij j i ** ' ' Je ^ ^_ 

£— j-ia^zd J3^ bb" 3 - > ''^ aJs^C. ^ -t a < ] L)J ^~ ' ' (_faL^3-II ^_i£. bb" 3 "*'^ J-aL^iaJI bb^*"^ ^LIa ‘ t**j' 

. Jjblo*V! Ajl £-Uo 

lj-3- K i i^vA l_Laj < r I L\~ t (_j!lll A_*J^_<_aJI ^ ** ' 1 ‘——'j t. I jj /? Us t bb" 3 - > "'^ AAS^C. ^j‘~ l '"' A _t a it ? JL9j 

f.\^y}\ SjLjV 4_<_jjl< 3 bb"** 3 ^ eJij-C. cj-la i 1 1 i ~ ' 1 -*■ 1 1 £_ ^JjjelL-uJ til! jJ bb" 3 ' 5 '^ ^<u JaJLstl! 

Ar l ^P' bb^ - " 5 ^ (J. J 1 ^ «-bjJL> L^jLvjL) ( _ r l £ - J^-LauJ y J‘~ l <{ » 1 

aJs^c. a ' ^aj 1 b^lb 3 llLILla ' cb *— < - >tj ' ^ ‘~ | a_lIIjlII cjLc.^_<_uJI jlL^. a_uLl 1I ^y 0 bb^l 

. a a j tV, a La 

j uLS>:w ^ 3* 4 £jl£$ 

y i »^vQ A_i_i_aj S^j_ 5 Luli J-aL^zaJLi ' ^^b"-^.l b ^ * " 1 b 1 1 ^*> •*• ' JsjJlljJI <!)■> ‘ij 11 ^^ 1 A_a-A LauJL I 

. i a\l , ..I i£j j^J.1 SjjiS oLjj-J LLLiis 3b^' 

: Jjj Jdi uLSjm 3'j^' k£>& ji k$y!ul\ 

jl_>ij i^ya i aELn-I J-C.LauJ ■ t-< « lE^jIu AjJL^. SjIj! CjI j ‘~~~ l ' L)^ ” ^ 

. 4_JL*J! CjLc.^_aaJI JLlC. 1 / ^ ^ a S^_L)n^s 4_Uaj S^H3 ^LaL^zs L^b-^ 3 -^ LjJ LV 3 '— ^^JLl 



A_^jJ 2 — ' aa'I l_<_bgTLl 1 (^ r b*^ *•''— l— i-u-lJ L 



4_l 



"»■ Li fill 1 ! b“ ^-1 < <■ a ^ 



-T 



. b^^ -1 ,{ “^ b L_J LsjJlII 



JjjJJt uLSjjm i^ji£ ftuidj :jlx) ^Ul Jjl^dl 

. l_ib_>Js I “ ' 

. lU J^X I Lc.^-i-u - ^ 

. a->.tl A a j 't a -' 



A-UJJJ A t M *— 1 'J 



La^l -i 



. rr . 




3buL&l3d?jJI j£) T - jayaftUl 

( Jjjj j2^fkUaj uLSj^juLSj^m 




31 ljt»¥ t LALUdJ 

t I (W- £ur- j* : Vjl 

(jl ' ^ " j 1 1 ' a a Us < ,iS? I jL*_iV L*_u aJLtls JLa^jJI a ^ i*. ■— — I Qj‘^~~' 1 ^ ^ J I CaL^r jaJU ^ 

e_3^_C. ^ JL^eTi-t-uJ IjLjJ I JLas- ij. < < JL*_iIu! a I t*<r S^Hs < - 1 1->~ t C^aa»ij a_Jl£. <Lc^_<-u Cali LlILc. i ~* ' ' 1 1 <5JU& 

4 _^[pa>-l ^q_a £_a d Usl-s. £_ JL£.l_<jjj f. I It a -s. ^jjij — 1 t £_ a 4. d'Lt.u-q-'i a a t 7 >~ 1 1 Jjl^HavVI 

. I ' > 1 1 aaaS 

a HauC. a^ILS^ ^ ij ' J_> I^J I * l^_jJ t a j a ■— — 1 a— 1 1 a .>< A-a- < 1 1 Ca ljjJ I Ca I j 1 j ‘—^ 1 1 Ca L^irj_>Js I ^ 

a tij < .. i Jj i ^ JLasIi_<_uj i_lU jJ La « I I < t»» l-w a_tJLqj(J ^ 1 *— < (j^oj_a ^-q-t-oa Lq_q aJL^ls J L*_<Iu^ I 

. SjlSVI 

: jjJbsJI jA :Lu1j 

S JJ_*ILa JL^=Lail IjJ a !i 1 11 1 a aaS^c. ki_ia>- ^_<Iu Lt_a ^_<jl! I - ' 

■ 4- 0 ^j—u L_l4 7}, I o« t~>- ^_iH/ Ld I I — ^ 
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*L£l L__<_3e_<_aJ I ^L-Sl £-1^-11 1 ^ i t (i “j^-n ) 

0 V "it hi < cJt_<_a] I j Lse_a ) 

: OjLjI jl 4 _Lrt|jJ 4 -^ 3 ^>- - ^ 

. 4 t < n A 4J3jX. ^ I Jl ^ fcTu-u l_J t_lU ij <t t ^-— — i— I» I 4 l">, mi I ti"> » 4^,t ! £ L(J I £ l^yJ I 1,^ i < nl^aJ 

t ( 1 ^ to, < ^1 j 4J lj) l'"! < o V I t A ^4 £- 1 L_J i-Lt-aJ OjL^!-^ 

ijj>j i <~i 4_3^C. i £>£. CjJLso LiJJjij ■ t»» « i>.tl i*ii 4_i L^j i ! jj9 LiiuJj 

LJL*JI <lL 4I 2 U> <> < tl j_t£. i**tl t-> i ..VI ^_ulj ^L^i3_i <i c ' **- <S JL> ~3 u “,‘‘~ l ^ ' Ar 



: JjjjJa o ^- JIpwVI siLul 1 Min SjLjJ 

• ^J-i-a 3!>^ 4-jl>. - (* 

. 4_JL>- - 1 

. 4_JL>- - Or 




t. «-a-. < utl i*ii *l_ul tl^JLI 4_uljj.i SjIjJ (_2-^ j}j < tjs_<-a]! (_£jL^o ^ j ^ ^ T VJ^-< '"' 
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JjjJJI uLSjJtl 



x JaUudjVI jrf : ¥jj 

• c - t rH 3 J^ = - ' 

■ j-^Jd ^ 

• J A>* 



: ( 3'i^' ) Jj^ULul SjGl djx : LoLj 



. jJj i ** 1 1 *— i^ se ^ 

i ** < ' se ^ i_2^C. 



_Y 



: * I^AJ 1 AjlI^- j jX 


: LiJlJ 


• lA* 1 _ 3>^=* ^lA- 


-Y 


• 3>^=' 


-Y 


• 3-^3^= ^A- 


_r 


(MAN) (j 1 ^ i~'l *— }J. Tffl <_ 


-£ 



. ^LdUall Ajdi- JijX : buij 



: ( )~Al xujua&jA x Lu^Li- 

<Lalj.i (jjJL) * ^ 1 “ 1 ' a ~ ^ 



■ i 






li Sii 



J-U-ULA < ^ 



_Y 



l^jsr <“ltl {_ya <Lalj.i CjI j 4 t-> . w a i — Sj-C. 
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Turbulent or Swirl-chamber i»L*«^VI3*12u!jjulii^jA{ ¥ji 

: jVt ^ - ..a JJ 5is^_c. ^ ' a a i ij^a 4_ool^a ^ ^ •*- ^ ->■ It 



( 1 i <~i) <La^C. jjjfl Z\ * JJ / 0 * A? 1 - 1 ^jLndJ l£>^^ 1.4 £lka 

L^lS J-x^aj 4_J^9 4— olja i_UJj ^)-C. l,.Miii,~ia j_3-<-*-ll— i i— a^-Jt-i ^ ^ a j i c . ti « i>.tl Ja^. <*ii «.!_ SI el^JI (J^>0 UJ^~~ 'JL? 

. 4_uliiJI ^—^ILo Y 0 * J I «. I 

jL) 1 Y * J! A * (^fU L-u-uJ ^y^Jlssuua < cflj jj / j ^ --J a 

. «.I^jJI 4 ~*- <?L>ijl " 4 * il ij <jL>jI ‘—^25 

jijJa^Jl oL>jI " *—> *_> ‘ t* 1 1 a_l 1_4J*-J (_) i>»al «-I^jJI 4 ‘—~'j <jl_>ol jsjijJI ) 

4_a^C. si— >oLl £— ■ t*i 1 -»■ tl (_ 2 -i£. JlC.1— suj 1—4-4 (_jlll— loljJI ^)-C. I J— UU (J_4->1-! 4_1L>JI A- sl^jJI 

. (J!^! 

t £j\, 1 fl, ) ^ uX-^Tu-uJ^ 

. *1 ^J! 4 <?L>oLl 1 4 A Jl^l 

. J-LJJ LlX ! j-L C.^ J- 1 - 0 LaJL I ^il->iJ I ^ LtaJ £_<^?eJL! £ I 4 0 L>0 ! V 



: 4 ^ 

>. 4_j>*j.i £J3 j Q^- L<-ui 1 4J3 jJl!I JlC.L<_o_lS JLlJI Ju^-u g.^-<-uJ C.-4-j-^o 4_ual jjJI c_3jJl!I 

4 \l~i.C. Ojl Ls 4_Cj—<_aJI S jl_Jj £-A JJjlII 4j>^j J l jljjJj clo * 11 J-th ^LSI 4J^liw 4jl_U_ujl JlI^. £ I Jyj I 

4_u3j|jJI 4J3^C. A % > 1 Lo ^zr 3 
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: J JjLSj) ux«j£i AfljA 

. Cj-u>^^=d ijji £ U> « i>>!l t JL » Mil SjIjJ aJs^c. ( \ £) j*— < 

£— «. JJI (J_«_)lj £~'1MjU. , ,,VI g I Ur jl jljvj JLLj-oJI ^jJlJ! i > ^ju^_un«o ->-\l j^a 

. SJsjJlI! jl jl>- Jj ' * ^~ i Ijla 

(JjJLaj a, ja &l ^j- 0 J ' * 1 I JL-&J (JL*_<Iu'^l A IUr SJi3 Jjls~ JJ L^-4 Ljj-UlJ ASjJlII Sj J». 

. <Lc.^_<_aJ I ^_<JU JLlC. AavjJ 







C^jua^^zD “O^i LX^- 1 - 1 0 0 ~‘ 



. f A . 
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. j. 1 dJ ajljj (3^-0 ( \ 0 ) nt <Ii 

: ih ( (J-d_<JI ^ ^Lkj cr-^- ) 

( < IlU Jl£. L. < (i a) ^ L^-A wA- I ^f\_t i^yu L , 4_La i_u!^j 4 (_^i -^3 £j~ ^ ~ >< - i — ^ 

(j-u-dJ 4-JV. j_o ^_3*. Vlj £ I I 4-^— ^->u! ^L_>ij| SJSjJlJI (3-ic. J->0 4-JV. j_o (^_<_a_UjJI 

Jl_1c, 0 !__><_> VI I jl_a 3^. ( y‘~~* {j j) £>JL>JI 4 -n Lx-o j) ~v £)Ij^jjJI £ Jlj SJ j)^ m» Jl^.L<_u l_^_4 1^-11 

. ^jJL>JI iU %.i^ ^LajjV ^jljj jJI £ JlJ Jlju JlC.L.oU t ^ i cTi 1 1 lJij3 jUj Ju3j ^JuJI 

( \ *1 ) <U. j— til U I J. Lf. I i 3^— J- 1 -^ I (j- A ~>d I i L- 1 Ij- 4 U^— J ^ Li^jJ I I Jl-A - ^ 

. ^I/Li jJ I < )J C ) ^ i 4 <^Vl 




£>> (iip^' ^>4 ( \ 0 ) J^-i.~ i 



. r* . 
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JjjJJl uLSjjtl 3' Lji^VI jjx ( Jjjj ) j2»- jtliaj 





Oljjj -A*? 




s-*i 



Lij^j.J.1 o'jj- 5 ^ 



*JLl 



tjljJjJI JL*_l JjJijsJlj ^jljjjJI «.JlJ J_t£. - 




f^yu LJujJ I * ^ J ^ 1 A J. A 'J.‘~~~' (If'-J-l ( ) *1 ) »~I 
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£— ■ U> -*-\l I ^ ( \ V) j *— < ~i i**tl t-> < „SM a I"*— i i .Ml kjjfj^^ ^_yO (_p3j_& AjS^C. ‘~I " ' 



". e_2jJ(JI oJUfc ^ j « .^»" 

J ^ j) i 

£j\^jl. uTl! cdJjlJ <ul jl Ji3*j 4_i J) J_^=Z>J I jIJl^ ^A_J I Jl> J-UUU3 Liljlj - ' 

. JLuiVI 4 li->C. c>j-l£ j. ^11 i^£2 ijp L$_4 S^jJl! 1 

l 5 t Jic. ^_ya 1^3-^ (_)“.< ^~~JL I Ij «3~?" '~r L= ?- > ^i (J ‘ l . 1 ^~*>-^ I J I ^i,<t is\\ - ' 



. is^c. (_j!J Ji^ljJI «.l^jJI 'kc.j-uj SjLjj J! 

LaJ_t£. Sj_a <-u-a->o l£Jj_>iJ,I <-“ ‘ ^ aJSjJiJI jJI «.!^jJ! a ‘— ^ ■*- 4_c.^_<_u jJLljj 

SjLjI S^j_ 5 t^ajsl J_t£. ^j-2->i-!l ^IL> I « *—~' t 1_u^_Sj diL>-j.i \ ' _> LJjlII 4_ILiJ^I a U< 7i i II ^ j "i *—> 1 1 ' 

. jL) MO jJLu Z-%. i ti « i >.i j s-l^jJI <Lalj.i ( _ r lc. i£ * r oL>>-!! 4r-J MjmlLa < 'j £" (_£j 




- M - 
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. I oj. i 1 1 Cj l^n J^X I <-_ djJkJ I ^3-J I I JlA Lb — \ 

A_ual^ jJI g. I^J I A £ ——iy>- ^ ^pb ^ I c ^ < 5,1 ^I/Lcuj ^ JiitlduJ — Y 



LLLdij < dull (. <? j u \ ^jd3 3jol i^yj Ij (j V ^jIjl^_ojI ^ d-^o 4-LaJLvj jpsjJI 

. 3 _} d*Id ( >J) 1 ^ 1 Jl^IluU I ^ ! djJ 

l_3jJl!1 0Jl^j 3j^j>JJ Cj 1 I ! Jp CjL^jjJLj Ll^-Is AlbU (JLsluHj^M A — X 

A a 'Tr'i a Ll-Lljj (^ i JipSj ^ I jL^tTu-u ! ^) *•—"», 4I I -i 3^ 3-! I ^^p-1 < '- < - u L<-ao» C.<-<-a-J 

. ^jJL>JI ^_}Ju2J AjjI^^jjlj ^JlC. 4-* 

. A_i£. ^pj 1 L^Jj Ju 3 V A_ftJj^_aJ I ^_>J I Cj 1 3 j Lj^ I l %J-£- ^ I Jl ^ fcTu-u ! £_J_dj — £ 

. A_JLl Jo JJH-O ^ I jL 3 tTu-U I 3 jloVI Cjlj dL=Oj^>J, I A_jJL*J| 3 jUVl - 0 



:( Xwljdil )3jGVI d>£ 

Aj>* /( a , 1> I l_£»^_C ^ 0 J J /M * ^ 3 J> ° 3 J-! (jr^"3-^ ^ < o 1 J Jl*_4 JiJ^jj I 3$. I *-—7 JJL — ^ 

t a_JLJI < iLu-o^LI j_dLJJ b>-^->J ^ dj \.‘-—pjszj$ p_ 

. 1^,4 ?r ^ J J AJ3 jJl! I l^>. mi Ajv L<_u_< 3 A_u_aJ 0 J Ijj L-*_l<-uJ Ll 3^ I ^Lx-O 3 J Ll j ( I 

Lp-d J> J j"t°i A^jJLJI J) If. j. t C- ^jl (< J 

. A_£jJl!I (3-t^. P_i-d> t (_u_u_3 Jo Juh J^L->- ^j-oj^olPL! L-JL-oJI J-i-dJ! ^Lajjl — Y 

Jpi^j A V\ Mil 3jl jVI g. JlJ jdc. Jol_*_dajVI A_u_aJ 3 JiLjj jj (j\bc-L . uJ A »,4< n ^ jJtldaJ I Jp 3jl jVI g. JlJ A_ 1 J-*-x-o “ Y 

. LiJ^dj ^ ^ (P 1 ^ 0 ^ * °3 d\ L$ ±}i 1-4-4 dJJ JlJ A_lo L>^ I JlJ A^jJl! I 
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( ) Per combustion chambers SjIjYI :LuIj 

( \ A) I SiS^C. I^ya /■ t * Jl / YO Cf'-l ' ^ A f 2j-LXjLZS aiS^C. [j- 10 (j J '— — * " ' 

J-lS a_uj_>JI a_3p_iJI A- t ej-LX-jus i 'j *" a J_£. ji < i_£j a U. . ..lj i a'tljU, . ..VI C-^ 'n \ .j . ^VTt j 

.aJJ-CLa i ijJij (_£ j JLa-lj < cflj (_£ j Aij a U. . ..Ij i a_Ljj(^a CaLa^j J_> LJL*JI 4lLj,l a U. ^ *< I 1 

(_jll 1 JjblLa>-VI I J_A (jl VI L^J [V> i VI a j a ■— — . a J_3 < <_i_<_uJ a_u^_>iJI a_3^_*JI Lu^aa- 

u .If. 1 U> * i V Lt_t_<-u.a JjljILai.VI a j £ i ,J ijt i i^_alll I ^_j_c. a ~tl^ U< . .. VI Jl JjblLa>-VI ^jI^jj ^Lsjjl 

. ajJLaJI lLs^jIu «l_ul [j .. j*— ' 1 1 
'. a_uJa>JI i_ 2 j_*JI [J «i a* i fca~»-V t 1 i 

L<^4 4_uj^>JI ifljJLJ! J lLsJl C atl ^ i ■ ta « .>.11 Jaj, i*ii (JVL>- a’tljU, . ,,Vl £_ *|^J| lLsJ uJs ~ ' 

. ASjJtJI Jl *ljyJI <Jja>0 j_<-u-U 

LkJI ^LJ.1 aJ^2iJI J^j 0 . ..^-i ll JjjA 4-U>»JI A^iJ! '4r 3l>^' 

a'tljU, , „VI JJ ^SjJlII ^ya aJJb ^Lsjijl Jl L<^4 a'tljU, . ,,Vl ■ ti » |>. tl 

iJlil j (_j 4 a~ j j ac 4-il Ail Jiav^Li 4SI^IL>. I J< v^~>„ i t 

. (a_ool^jJI) ajlii^/l 

J I^U (^dSjitl |U»yaJ Ji Jb-^J ^jj Vj 

is^c. a l ‘—i i L«_Lu ^oa?cj>- O-lj AaS^c. JJljoiJ - ' 

. jj V I j^« i ;_)*— 1 1 [_3 blL>- V I j », <"il 

Aas-Ltii^ [j^- b l ~*^~* (J-2-i aMjU. . .iVl^a a_u^_>JI ASjJlII [^_i (j_^-<-*JI) 1 ijilJI ajs-Ltii^ 

. a il^ Us , ,. VI j 1 s>~ 1 1 (_ 9 -i£. 

a t*> • "VI ^l^_Aa [^baaa-VI A_lSj b A '— — 1 .' ) a_uja>J! A^jJlII (bAA JU [_ 3 1 j<Cla ” ' 

. L^JLa-l J_l ajlii^/l A^jJu JjbHaa-^l ^li-l L«_Lu 
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x 3'i^' JjjiJ &UI uLSjJtt I t'jji jasj 

: 1 ' ~ ^ j-zzs 

Ijjl ‘ ^jjj l Xa-uj ^\5-> tiJj_>Js Lt-O""*" 5i3jX. ( ) A) ^ £ —— i 

. a’tljU, , ,,Vl j^jKja 4jvjC V * (J-uu a'tljU, , ,,Vl < <_)Lv. ( _ r l£. CjJuisj 4 ^>JlII - ^ 

(_yujz ^A_i Cl« ixi I 4, », 4<7 i <'.'’* - .~> 3 1 rt '— I t i^xj o JX. C ^1) Lij ^ > “ I^J ^ ^ 

. SjIc^M «.JlJ JUX 4jjIj^». 4^>-jC ijj ^ -*■ 1 1 jljj 1 ^ j t-> 3 

aMjU. .,.? ~nj ,~nc ^j_Lj| ^J\ i-'IMjU. . ,,l Cun {j-j a JjljjxU <_3j_X Lilli (_yj JLi_<-uj^a <■ ** 1 1 “—ij x. & *J 

. (jlx2J>-0 * * jJJ L^aJaj-l SjJL9 Jxiljj i " ' I J 1 t-. 7i t lj dlLcvl All! (Jxill ^yS ljX.V 
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: >b j\Z djM tejL 

1 se_a o j.- : 'i ^ t_uJ J J I ‘—^SyA^ I j Ly, lLIj >JL J} 'y-^ I A__£l^-C y_t 1 ( ) ^ m co 

% J. 

*. ^ tl"^— < 'j i » n~ ^JjjelL-UJ J 4_l£.lj)jJI d)ljl^_>i]l 

4_U^_>JI Si3jJlj| J SlC. 3Lh-=*-'^I «• JLl ^ M A it! (jj_L9-C. jl jj j*— ' '"" (_ ikl £>i>>-) - 

- l 3^_3 J! (_£J>j_) Juc. is^J(JLi ■ la * i>»tl ^UjjI 

. SjjlAHII 

. aMjU. , „V1 t «.l ^jJLi JU£. SJ^-<-uJ Luj^v j ^ ‘—i t 




. i e . 
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: ^ja^JI (Jl^la-VI <-* 3>c. Cj|j_uij4 

: a_jJ till i iLu-u^LI 1 a ^ 9 j l £-1 ^3^3 j»t JjjeIL-ul 3 ‘—i a ' — ) 

. (JL*-il^M a 1 Lr *j~ a j i (yx, ^ i JJ 1 A 3a a_iaali>-3 ii^iJI ^jljJLs- Sjlja»- ^LAjjl (I 

4 _u^_>J! i 3 j_iJI Jdld Luja». Jjl^li-VI ^ali (i ! 

Jj^jJI t_f 5 JL 9 ( _ t L. dal*-l J Lilli J3S3JI j j 3 a_aa_&I lLLHIA aJ ~ Y 

< da 3^ ^jLjediij I jLjJ aJs^dll ~" _j i c a M3 L , „V 1 1 cUuj^jjj LuJ^. ^^IdiXI 

. i ** 1 1 ‘—I j -*■ 1 1 OjUfc < JLc.1 JLs-lj 

. jL \ ' ' JJ jL "\ * ^_j-!_l ^jl^Iu a i >. a 4- 1 a lLjjhI ^jdldl - Y 
. av ' * i 1 1 d I ‘—'j ■*■ 1 1 4 _u^_>J I <_J 3 jJl! I ^ I jdli-u 1 ^1 <j 1 - £ 



: Ljjj^>JI t— 3jd < -rLW £ - 

j^ya ^C.^111 I ^ < "I JU333 (_ 7 -1 ^->i-!I Jjl^ls-VI d3j_i_l dLdrj_>Jsl Seddr ^^idiol — t 

: < cjjaij dU £>3 ^jdsJI i ** 1 1 ‘—i j -x- a 2 — 4 _d / \ Y Jl / 1 -^ 3 ^ 3-11 

. I J I , ,.t | a_i_d> ^Mdij I < (_t_t_u_i ju^-ill L 5j ^3-^-1 1 Li Ld ^Idij I ( I 

. .i i^ 1 ^ It ( JLaJI Jd_o]l 0_}l_'J; : 1 

Jjl^ls-VI ^-qlt-u -13 JJi-dll iJa^i*ii (J^Ll a Mj U, , ,,Stl £_ l^vLla Jjl^l^^l (JLaldal (_>• 

LJjlII 4 lJt,l A_LidlI I < d. I ac dLs^jJ f^ya a^s-jj £ * L }\ d 1 ‘—’j -x- 1 1 ^iaju 

. dj-dl jLdjl a^s-jjJI o JUfc .1IJ3J3 
. Sj^LJI al3->-VI £— I ^^3 d-J I a-Jk-tJ 3 jLC,L_u_a ^J_iLu3 ^1 Jldlaul — Y 
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ASjJL |S_ae-»- ^j -' 0 



Air cell-chamber :LULj 

Cj Lj I j) ]n mi V I I j ^ <t j^nJL I ^-u Ij 2— 9- l^y-I I AjJLv 4J3^»C jclu 

/ V 4 J I / 0 4 ilX^ I AJ^j^ Ijlb ^ 4 2.J4.Q 4 _A ^-lC. AJ I J) I^>. / <iVLj A^jJlJ I j i/Vt 

• 3lP^^' 



: ^_I LnJ L^==s 4jli. •— 9 j -4 a§_ (__^adeJlu 

. a_JL>JI aa^_c. ^J\ a’tljU, , ,,SM ^j-* 3 ■ la k i s* tl Ja^<*ii (J}li>- «I^JI jajL) - ^ 

. i SjLC. < cflj L»i j ^_lC. ais^c. 

. Jjl^ILsAI aa^c. 

(_jll LJ-*JI ■CLJ.I a U> £ < 1 1 j_*j ^ j ". l ‘~ l ^ I (Jjj-i 4 j^_uj aa^Ju i t-» * i>.tl JJL) - ^ 

. (J1 a~i^—i\ £_ |<u^LalJ L<^4 a ~tl^ U\ , „Vl Jl 4 _JL>iJI Sa^C. ^j^ 13 a i ^lajul 

". ^ya £j-L]I oJUfc i ** < 1 ^ j ^ i ^»" t _pajLaJ t _p3^£. ( _ ? Jb L<w3 J 
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i ijjX jdjX 

* - 4ljA 

£_Lu 4-iS^C. O - ^ ~V '. l ‘~ l ‘'- J -‘- u - 1 (Y * ) »~i " J^~| 1 1 t «.|^jJ| 4_JL>- SiSj_C. ^ ^ 

*. (_ 7 -Ll L« i__yj^~ Jj^ £ —~'~\ 5i3^C. i tA> -s.\l j^a /V ' 

. 'j ^ *■- i L^JLvl J V 4-jI «.I^jJI 4_lLn. \jb<^ ol_>ijl 2— '~ ' 

. «.I^jJI 4_jJL>- SiS^C. J_t£. I J_U - ^ 
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. SjJutlLo < jj_Sj ^1/ Li j ^_l£L X&jJL. 2— q a. >o ~ ^ 

A_2c_u_j A_jI j) L> < >iV Ij A^j-L Jj < j Aj>L SjLVI A^j-C Aya L 2,^ I £ I I jJ_i “ ^ 
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CjljLj_<-a]l 2— L^ja I JaisIL-i-uV I_3 jjV t ~ ' 1 ^—i_j S e . a (l_3.r"IOV3.) LsjjV a al U, II A_lLv a_3j_C. ( _ 7 _a— <- uJ 

a_JL>. cjI j Jjlyiavl e_ 2 j_*_i 3jij)y!l i ** ' 1 *— <j 1 1 ^lujj 3 j E 5 a aVl s ja^ull cjL>V^JI ajj_x_iJI 
al^J^ a_iJa>. i— Sj-C. CjIyjaLt L^jlx->J lLUjij al^JI a_iL>. aJ3jJt_> Sji^yll <■ ~ ' 1 ^ -*■ 1 1 a al Utl 

: (Y£) i .". a al Utl a_jlav. alllj JjlyiavVI e_2j_i_l ‘ ^ J_g Jjlyias-VI <— ! 3^C.J 

: (jalS yL ya - ' 

/ \ AJI/ t ^ a -s. jj_u^ a al Us tl a_da>. aa^c. zyuuus J^jVI — I 

.al^jJI a_JL>- a_a^c. Laaxas- yi^zs I a_uliij| - <, ! . Jjlyias-VI a_aj_c. ^a?cj>- yjz 

^y>-~\ ‘KJbyQ yy. a \U U . ,,V ' a Jj|yia>-VI a_aj_*_i (jalLS^-LlI ' a a aij />, a_A^3 (jalLS^-LlI (£fta J-aaa^u 

a a! i <>i 

. Ll^-Hj jL> t £ * j jl_i \ * * (j-u ^jlyia ■ la k aia-i i (_£J ^yuLfuj j-ac. ^j-tLso " ' 

(J-oa lU jJLaiaJt, I al^JI JLC.l_auJ ) (jjLL>J,l 3jajJI yz /A * a_u_u_Ll a al Utl a_LL>- aa^C. ^J\ ajaj JLl “ ^ 

.( a al Utl a_il>. aa^C. Jl JijajJI (J^av ( _ r lc. 1 ^ <-U^<*ii a_)L$j 

. a al U tl 4 _lL>- aa^c. (£ju Jjlyia>-VI aa^_c. ^^9^11 ^lyiai-l IjLu 

. (jU^-iHll oL^a i j r C. a ^ t— . > 1 1 oJLafc J_*_i aax_uJ «.I^jJI Sjl^as- aavjJ ^L^Jjl < c-t-auJ laak IjLu) 

. 1_$j j i ^ ->• ij^a . U « ,>.11 *yyjj a al Utl a_JLi>. a^j^. J-i-l J Jl jCLaa - ' 

aakjAlLi «.yn]| (Jjl ai~a ia^c. JJ a al Utl a_JL>. ia^c. ^j-a j^JLu 

. ^lyia>.VI a^j-c. (J-i-E j vl i>>~ a ^tafclaso! I Jav- a_i]Lc. aai^ , ,, i Jj ^ <~a 

. 4^l^a>-Ll ( _|aa^EJtHl I J ,_g^gla>JL I JJ i3^ > ' LT^ - 

j^JLu aZLjJLl a t*< 7> i II J_*_l ^ j "J^-* 1 ^ a ~'l^ Us , ,.V1 t ^ 1 ‘~~' SjIj^I <JJLjJ ajs_uj 

s 'V' 

a^jJu ^lyiav^l LaLaj a U< , ,. VI J I a-sLEJ! a_jJL>- a^^c.^_tc. *I^JI a-tLs- a^^c. ^yz 

. ^yz ^ a 1 1 La i^y>~ V a ^—i a a'tl^Ls . ,.VI Jl a al t-s 1 1 a_iL>- 

aJUal ( (_LaaiJ I a^—i LcjJVL>- ^lyia>-VI ^jl A^.yj-U l c_lj_uJ a al I la il^jJI ^yiak^a (yjaas - ' * 

. I a ^ < a ijij A~ 1 1 Sj_a 
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A_LlJ Sjljl (_j!J i^^j-1 VjQ-4 Ij^-LILa £— Cl)jJ_>Jj A_ti_>JI A <,-a- Mill 

. 4_JL*JI (JLajS'VI JU£. 
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. LgJ A_JL*JI 

0 L> U- 1 ^Li \ * * l)^ ^ "^- LA (3 1 lX^Iu-u 1 ~ ^ 

. ^ "I jj J ^ £ ^yi A i >. A 4- i a i U1 « <>>tl ( c_<_uJ - £ 

J>J eJLl J_t£. LiJj_>iJ a~a! U. II A_JLv i_f5^C. i ~ ' 1 ^ j ^ JLvjj 

«.JL)J i U>1 « i>> tVI A_Lj_uj (_7-^ (J“G-*-> L*- 4 |ia> A jrt ' A_jJL>- 
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Open combustion chambers ( )AkuaUl^jiJl ? Lali- 

: <La I j J (jj Ju ( 4-3» J~ 3 a ) ilajjujLa <— Sj-C. ” ^ 

Cjli cA^ I I Jlj Jl_>o iy* 1 3jJl1! 0 Jl^ 

tdii 3 L7-^i jW V * * (Jl £-$>> JJj£Cl!! cri^ uL* 3 -^ -^J 3 ' 

. 1 j^d ^_ui tlu^-J! > .~> 3 *_~j i i .i tiLuJ 1 i clu ! j> — 1_>- ,jM ~'_4 J-jc T uj ^_ui ^JLdj 

: ( Y~l ) J, ^-i . m i 

<ulj|,t~>, i nVI ^jljJLs- (_jll L)J-^ <Jj-x»u tiJJ jj Ij. tag ij »i i^-n-ll (j-ulj - I 



. C^-Ujllll CjJJ ‘ 3 **■ ' (_j!J ".'^~ l 1 1 Cj LaJLs- J-LC- (JjiSjJtl AC 4 llf. 

^Jlc. (J x»l x— i tl (_t®_>iJI JLlC. /£* J1 j^ljJU!^! - M 
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; 4-alj.i (jjJu SUmiwII <— i S j^. dllj_uij4 

" ( ( t t u ) JU^I ' jJLii 1 1 n 4i ^ — 1 

. aj^jJI ajIj^N. d)L>*J.i ( _yS 1 4 44 1 - ' 

. C !_^J I <1 ^-— I^v ■*- 1 4 * 1-4 - ^ 



. L^xj?cj>- Jl ais^c. ^ t-> i ii a_u_uj 

. e_2j_*JI dll j dil^i3j_>Jsl £^Ci l \ 0 JJL) -i^9jU ( _ T c^j_<JI - i ! 

aJb^la da I^ILaJ (_)_9_*J I ‘d i < d— 1 1 1 Cj 1 d— i^ ->. 1 1 £_ e_2j_*J I ^ya I I JL& ^ I disIL-u I J-diau — _>• 
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< j*— ' ~" Cy° d ‘~~'J ~*~3 Akl j. , u 1 1 ‘ - » ■ t) 4_ulil)l ^_^ILa 

«. j_lI ^ 1~ (jjJtj ( 4_u^jJL>iJI 
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AaJum 

‘—i > ( _ 7 Io- dziyj. <"i i (J-9.-SJ ajjjta a ^ Us tV Jlj-ijJI LiJ^ta jl Jua^/ 

^lllLa J JsjijJLl (JSI i f i .'1 J 3 Ji_p- 3 jJL 9 ( _ r l£. (J J ^ a ^ 1 (J-a-*-II CH° d>jJ! 

. aJLJLa 

t <-L- i >- Jj-l jJ I a? -a. a ^ t*\ < } <L(_u .} -^_i_L(_ u 3 JLx^-J ^ 0 JLA >A^>- ^ 

. L$_i_a df'- 1 iajLaa — — \-frajuLuu ' ^ 1 ^ aJjj^Ja - L$ILja-&I 
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JjjJdl ijJj 

DIESEL FUEL INJECTOR SYSTEMS 

< Lillij d 1 ar *1 jV fj>U! JljijJLl l£Jj_>JsI jljLaLl t " ' ! ‘—'j Se . a £— jJijJl {_yas>- a a Ll 1 1 n" 

SjjlSJI ^JLllLij (-d^_>Js! *bl fj. b. .i^—i * < t La_a Sl9jli 1 J ar a a L l tVI ajjt J JL». ‘ ~ 1 ' 1 ' L**" ^ E ! 

: ( _ r ak lEj^. <"i!I oJLAj 4 _t£. iasoLiil 



: £_a Lilli < <j-u1_lLl! Lijj_>Jsl "an JLc. J_a-*3 l1-_L>iJ a « i I a a-*-t! a a j Us i a (jl *— 1 L - :> - ! 

. l£]^js_«JLI £ U>1 « »>> iVI a_<_<_uj - ^ 



. A j. < ii 'L ^JL>iJl a -t?- i>» a ^ t^a, '~t Laj>U! SjJL9 Y 



: UjlJ 



Jl 

: Lilli t. < 1 uLlLlI Li] Jjj,l 4J La ulol , >. a_Lu(_a a j a^— i t jJaj a-w 

. Lij jjJ, I ajlxjj — \ 

. I CJS-LiJ | 2— 4_L>- 1 jJ I g. I Y 

. 4 ci 1~< 7r 1> 1 Lii j^X\ J-j-i-tliJ — X 

: Q 4 1 I JUi>^ 4_JJ LioTlA Sj I J) l^>, f >1 1 1 Sj I Ji ^ki I 4 itY*——) j) 1 

■ u'ji^ o'Y 5 ' “ ' 



. a a Ll~~i t a 4_C.^_<-U Y 



: L UD 



: £_a Lilli t. < i ,ilTu <if\-*-a c 1 l-l 9 Jj ijijl ii-L 

. Lijj_>Jsl Jij^a iaaf. lIiLvjJ “ 1 

. a ah 4- 1 1 JLaa^Vl Li!j_>Jsl a_c.^_i-u ~ Y 

: Jl JL>J! cJijj *— • 

(Jl »~i i*iiVI a I U>r S^l3 (JJs _ ) 

( al^JI Sjl^as- a^s-jJ JoLiiol ^JLlILij . U>1 « <>> IV! a_LLiij JoLlioV ) 

. aCL-uljJ 1 a*— i lijjL^a SL^3 4ll »,~, i*iil Ji Ly°J iij^J! ^aajil ! JUfcj 

. a j~>! ^—i j I, I cj! jl^H>-V! ^lAjj! j aLcas^ias - Y 
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JjjJJI jAP 44ij ! L^jluoJ - * 

CLASSIFICATION OF DIESEL INJECTION SYSTEMS 

4j <LaJlisIL-al,l < lui> 1 ^ ^ j . .. y i *\ ' Ld/js-aJLl yJL>- a a k iV SjLc. 

. L ' a r 4-ILyL Y La yaj>. U Uw 1 1 a » i . ^ H a ij ,^.tl j| 



: JJjjJI jiff- 4*iaf fcljjS 

. In-line pump system (rj^i) a a j Si . .1 a a>i>u)i J[j_ijJI yJL>- U t - \ 
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j] a_u-u-U^JI a 4- <>> a 1 1 £_)lHj| CaLal^iaJI Sj^c £j_a 1 ~*- J-cTn-aa a Lu^JLl ( 5 b3f" — 2 bflT ) ^jlyLl 



.Plunger pump cj|j> ^ 

. 4 a>-JJsj-<a (i_J . Sjsj-ilo (l 

.Gear pump J-®-* 3 a 4- 1 >. a - T 

.Vane pump ol j> - r 
. Priming pump ^ '■4 -a-" II a>iaa ~ £ 



S-i^-AXI i_yu\ j — ilI I ill I la juLx^iSeTi 1 1 a_4-..U-ia 










. iJl .1 






r 

r 

£ 

o 






S js^-Ai .1 



o -" 1 



a^= 



I 4 3 i ' 4 -a-" 1 1 a->i 4 l c^l t -,4 (£f 4 -U ( Y "\ ) (J 






. AV - 




'd.'LUl 

JjjJLtl uUpdii* 



Y Y i 



( Jjjj ) j»Qaj 



jaia A iJI 

uLS>«juLSjA 4 




liOj^dl » II dll tjuajelll I a V a ajjjjda 

: dalj, i*iil iaMia a 4- i>.I I ajjb 

. ( I ^ I ^ a_il JLi £— 1 1 i— kla- (Jj-ijJI ^ i II da^du — ^ 

. JL>»I^ ^)l 1 ♦ £ .4 I l^a ( (j^_t_u_ll da^j-u — T 

. (JjL*Hll daj <*ii - V 

* 

: j < <>>-»-" II da j -d: Vjt 

(J^-ljdl 1 U>r 1 />» " j^— 1 1 1 jJsjLl (_$jJI (jJsjJI ^Ijj) 4_l Ja^aliXI a al d-, t| j_iLj (_jdc. a ■— — £ tl ^ 1 " J_Lc. 

:^yjijj,flgaLal 

(9.) (J^i-jJI (Jd^ “ t 

(b) ^jj^j-adl ^d3 - ^ 

Led Laisj I <le.lj^ i— kiao ^LoVI Jl " j*— 1 1 1 d!^_>ij JLd. ) ^ j l \‘‘~ l 1 1 i— kla- C)\ A • »'1 Jl Oj-l£l (Jlj-ljdl 

. ( 4dla* J|j_ijJI i— 4je-m (_J\ (_£J>j-i dakudJI ^_ 

* 

- ; daJLidJIj (- i, -a- mil daj_d : LuLii 
( _ r lcJ ajlatia- dlJasdS >1 ill £ t-> « i>» JjLaU (_^jLtidl aUudj Jl ^jaia^adl -ij-*-l a A d-, tl % ."I j (Jljj J-d 

: L^l td-lP 

. JL^Jjdl (Ji- Ji-d (a) (J^a-jJI ^La^a jtliS - t 

Jj-ijJI dad adj (Jj-ljJI e_eJg-£ _u (j -oa^ad l (J-SJLJ vd-L»- . (b) ^JjdJI ^La_i*a Jda T 

. a_u_u_ujJI J[j_ijdl a>i>w] Jj SjLadj 



~ : (JjLjuJI dajdii : lidlii 

£ t-< » £.d t JjLx-a j] ( _J T La^s^lJ I <_e_ulj| A— £ t*» i /d (Jj-ljdl £ya a_Lt-a_ujJ I ^jJL>dl a 4- £d a aldH^al J_d 

( ^jd >1 <11 SjJa j d-,| daJLdaJI ) Lj^LtiilLa d I n ' > 1 ^ j 11 j ‘—i 1 1 ^4^1 dad daJI J-itao I ^ . r>.-a-~tl a>.>>a 

dajudaJI i—kisj (_ 7 da* ^aiajJI I JL& j-cHj-uJJ a al d-, t| cLd^. j^jJI ^Ijij ^Li->dl £— (joia^adl ^-±a^a_d 

• ( Y V ) j*— i '*££ ( (J3- 1 Jdl a 4- £>.1 1 ^Lua>- 1 J_t£. ) 



. AA . 




j£) Y ' - jaia A iJI 

JjjJJI j 2 » uU^tku t Jjjj ) J4J4JI jtllaj uLSj^juLSjjm 




: LjjJLj A-a- )^U (J- 4 -C- 



l^ya ^tl i s^~~t , ..1 i lLUJlI JLt£. LljJU A _t< <i_t A 4- ,>.11 A jl l£JL<-<& (jl ' ^ ' 



• ( 



-La a t'ii ) 






: ^LJI U3^=^J 

LJjJI <jl jJ*JI JjjJJI L__<_3e_<_aJ ^1^.1 JJ 4 _ l Oe -t -Li^ ^_a_ l^z3_U ^ 

. ( t. Io * ^ lIo^-cxj ) ^-<-u_U^J ! ^ is~i A ^ I (_33 *^ ^ ^ JlI <J mi I 1 ^ < t j ^~3-I I t, lo * ^ ^ 

. c_x_u^pJLi 4 _Aj La ^ Trill 4_3e-uaJL < *a \ I J 1 ;,^m~ mi I j-*-A L_u_<a 

. c d ^3 ^.Lol 4 - lU aJI £ Jl&> ^ <j1 c_< l_>iJ : a Li^V ^ 




L- < ^-<-uJ Ij t. L) * .1 .0 , 1 1 L / ( I 
^luLa ^La-x^r> 

^>4J! 



t (j^_t-uJ1 a_il 

J ^ a ^VajuS 



(JjLtHJI Jaj, i*ii 
jAILa jJI ^L«_i^s 
J A ^ a r^a^jij I 



O-" 1 






aljljs 



>d 



=111 



A -a- i^. a 



Jal a i*iil (VV) i . 



. A* . 




JjjJJI jab- uUpttiu 



Y ) i 



( Jjjj ) jtliaj 



ja*ifLL 2 \ 

uLS>«juLSjA 4 



: 'j ' i —‘ II ■ “ ' ' 4 j • a 4 - »>» a 




^ dlLoL«_i ^5 - ' 

.( < cJS-<-a]l (_|AS ) 

^ diLoL«_i ^5 

. ( t t-l « I >.11 .j ) 



"1 '‘—i i ** 1 1 N ^ ' <■>•«»' a 4- .>.1 C^l t*< 3 df'-J-l ( YA\J^— . '"' 



Jl Ja a- < 1 1 a ^ i t'. n 3 Jd>- I a lLs^- <“i i J ■ 



: “UvjJljJtl !_) "1 i^-i tl dll j j. u^va-"ll *■> a (J^£. 4J3 jjJo 

£—?J I di I j lI I I J-Jt (_£ j-Iaso 



SJL>. ^jVl A^j-i-II 1 ~ LaJ_t£. < ijLuJLl (jQ-ljJLl dpojjjJI a 4- .>. 1 1 J _$j (jl ■ t-» « . >» t \j 

>a ■— — i t JjpjJLJ ■ t-. » <> aJL>- £_ 1 Lajiic. ^ ‘ * <-4 aJL>. 1 (J[j-ljJLI ( <-X-ui 

.(y ' ) J*— i dj( Y“\) i dlLal_9_i^5j jJI diLoL«_i^5 a a £ _a JQ _1 jJU aJL». 






>atu 


!^msu3\ 


JjjJLtl j 2s- uUpttiu 


( Jjjj ) >Ujj 


uLSy juLSjjm 






JjjJJI jab- uUpttiu 



Y ) i 



( Jjji :> ,»Liaj 



uLSjjjuLSjsm 




'.JjIjuJI l L*s ^ I II 

'4r jju^seZl\ a 4- i>. a . ti » <4. ‘ ^ » '4tl jljj-l Jj->^U 4j< a 4- .>.1 1 ^LlLs-I ^JlC. JulC. 

£— uj. I a ->■ 1 1 Ca-llj ) Jlj1_>JsI £— j-uunzeh . II a4.4a " j*— i ^ 1 i_4-uljl 

^ a .j a S^_o*VI "j*— ' t I 4 ^—yj -s. < ctaus. 4 jjIj j_1jVI CaLaLa^aaJI SJLs- ( >— <-Sg-<-u ^ I < t-< * <4 

. i—ajjljl ■ t»» « <4tl i 44. ' ( _ 7 IL>- I ,*\ ^—i A\ 

: ^jaa-VI j. i ■i.a*) ■*■"< 1 1 d)La- jua a 




: (r > ) j^-im, Gear pump o-iPW 4>i4a - T 




(tt) Vane pump - r 



. <ir . 




S_>_i 3-* *- a ^ 4 5 ‘—i I a 1 1 

■cv'itf>n lliiip'illt] .cv'ihl l p iln'ill iinln II niimig nll 
£lALU! fiwaZl ^ULxJI I 






( Jj-O ) i»l lab 



4 _u_u_i JJ- 11 JjjjJ' oUtta/i 



d nil JjJI JjjJjl j 2? uL guSan 



>«J 



Y Y i 



( Jjjj ) 



jaiaAiJ I 

uUSj^juLSjjm 




^ ^ *< ^ J^— i J a al"4- I | "j a-*.t | Cj 1 4- »>» a * lja>- 1 4l! ' a j a ' J 1 I 5 dj IJUfcJ t 

:k£lJAVl 

: (_^-l£. !j.iL!9 i ijjdil (jj*— ' 1 3 JLv^JI oJUk (JLc^rl JLt£. 

. 4_Lt-g-U^J I (jJL>JI if i>» a <U<W>>I 4a3j_*_« “ ^ 

. 1 lj J J j) a-*.tl 4- i>. a l <L3j_*_a 

. SjL>- a 4- 1.4 a J*— i 1 1 ^ I a r ^ a_jLf| jJI ai3j_*_a 

. i~'l 4- |>.I I J_< 5 _*J SjuLaalll a_p-jL>JI i ** t lj J ^ 1 1 <L3j_*_a 



/Ao a_u^_<j Sjl jl>JI ojla (jLojI (_jll < ijjiiiil (J-»^2j (jl i i« a. I £^JLMA 



ax-Uo'Y :uJ;JulU 



:3J*Ul JjLmjJI 



LajMJ! (Jjl JL>JI J CaLajj-ujJI j j j i aa 1 1 (_psj_*J jl ^ f 



uLdlal* 

• JjVl a_jjjjJiIlII SjLs-^JI i—Sljbkl (jl a" I - 
.a_ulill ajjjjjQJI eJsIjiakl (jLSjj — 

.aillill a_j_ujjClll SjLs-^jil eJiljUfcl (jlial — 



a_iijjJI i~il 4- i>.t I 



ajl ^= dj 3 ^ (Jl £ ——' Ail ai3^_*_o 



. . 




d nintjJI JjjJjl j 2? uL iuaA 






( Jjjj ) ,»Llij 



BOSCH JL$j'd£jdii ^UsxU uL%um 

£_Laasjj J[j_>jJ! i ** ' 1 t a-*.tl dl 4- i>. a «^i < * ^»" (JL^ta SjGljJI a SJI A ‘~ l ^> tli ^ j" «~ 

4 LSI 4-ii^. ‘—I ' i " La I JL&J a al"4- 1 1 I L, j « I >. t l^a dlls I~'l 4- I>.I I £yz ^ Ld a 

VE _f= ( 4 -C.jj^c) 4jjJil J yj3s>* Cjlir a j PE 4 S,*j < ti I, I ^j_^_>iJI Cjlir is\a l ciLIi JllLa Sji^jJI OlX^I 1_lL_uIj^ 

[,4. £ —n ( L^jliw y_A i. ^d-—jys>- Jl^Iu_uJ y^~~^- Ij CjLaLi=3 J j <;C, ^jjJlj) PF fl,~v Cjlir XaO,4 

JjjjJl J y fl.'V ^ LtsJ 4_t_u I J JlJ 3 I ^ 4_x^3_Jj-< 3 V ! ^)JL>iJ I 4_^_tsJ^LI 3 V flj tVi lm 

oy ^,'v CjLir CjLtiLco Jiil ya,~>* I J-^=3 0-“3i ^ ‘~~~ ) J-‘- u • yJy-£^=o 

£-A y^->^ 4 J^-jJlII y rt.'v CjLst ^Ijj! ^JLlI! La^-lC.^ C.*-^ ^II! 1^ ^jJL>J l 

. (jl i^»->.tl t aMjU. , ,,VI SjJL9j 4- <>>t I Llajjuis a a 

. a_L<-g-SjJ I ' 4 I>ia J a->.tl a a t4 l? £-J jaj ,~^—i tl ^JLc. jali-U-U S OjUfc (J^LLj 



“S 

a 

3 600 



& F& 



WW») 




4j' jk— 'V' * f* HWcjrlindw 100 
( \ ) J, ^-i . M l 



. M . 




d nintjJI JjjJjl j 2? uL iuaA 



>«J 



Y Y i 



( Jjjj ) ,»Llaj 



jaiaAiJ I 

uUSj^juLSjjm 




In-line Injection Pumps XuiwUjJI J>jJdl uLamm 

♦ 

.<jJ Jj>dl Ll)lax^> I J_C £-4 l-4-lju Loa lU » CjLcoLcojJI J^AjJo ( j- c - (Jj«^ jALa jI Juol - ^ 

. ( 4j>o 1 A i a Cj ly^u-L^u 3 Jl£L ) ^j-4 4 -Lula 4_l^ ^n, i l£]ja>i_L I J I Juc L ^ — ik, ^=^-11-1 1 ~ ^ 

. I Jij) 4.C. Li I j^A A_u_u Loa 3 S^v 4_i I Jala jA I 3 2 ,"v ~ ^ 

lL!j->JL I Ca La I J)l^> Ml I Js JlJLA ( Jj-A jjl ilo *,.(,0 ^_OA> Lie. ) £j 2. 7T 1 1 Ca 1 jAVJ 0 JlC. ^Ae. A-U-U-LAjJ I I ‘A-~ZLJ^i-4 ^J_> lAJ 

. L^a! L^a ^^Luij^-xC. L^a Loo !_>. La I j) lo , i pi 1 JjjjAl 3 So*. a Javj J -^ 13 J ^Ha 0 - 0 - 

: AxuaJjAl 

. CaLaI j)lo / <iVl j 3 A?c->AI LUaav ^y4 Ldj^fc_ 3 A 4 _u_uL_oc 3 j ^~~ 3 I ” ' 

. Lcj-ouAI^ 3 -^->AI 4 j <; aI-w-AV 3~' q 4_u_uLo3 I ” ^ 

. (J1 r dV Loo l_L Ca 3LL3 ^JLc. ^^Ii_>iA 3 I 



8 




.^jil (jljaA 


-i 


^-*.tl ^a t4 i a 


-T 


. JlJjjHII a 4- i>> a 


_r 


. a->.tl a 4- i>. a 


-t 


'j a->.tl Cj_l9^J ^Ja-La 


_0 


.l£!j_>JsI a U, . ,,lj t 


-1 


.JijijJI ( _ ? ALa 


-V 


.jjiajUJI ^L^_oo 


-A 


. ^i/LLu^J 1 


-H 


. ^yj Lou^A 1 (3^ ^)-£2_lLjJI < a^aj 1 — 


^ . 


. 4_a- i^Ll 3-° (_)-^aLL1I < 1J_LaI - 





4 a, < i u a ^J j-A J q a~%. 



- ^0 - 





d nintjJI JjjJjl j 2? uL iuaA 



>«J 



Y Y i 



( Jjjj ) ,»Llaj 



jaiaAiJ I 

uUSj^juLSjjm 




: ^UXrfU '“V 

(Igl'vl JlJ CjLoL^zs Jij af- ij^>- J-a T it-uj) PE 4 «^5*i . ., 1 1 a 4- .X a ; 












<-UJ 



PE 






4 _<,w.ui.l_<. 



ill 1L>JI <> 1/sl dll 



llIL-Lfc 



(J_jl>. I j_£ jJL I I JL-ifc Lijj_>tX I Cj L j \ji~i < ., I <U Ijtt . .i | 1 1 ^E4^= Y '' (J i dllj W^I3 ^ L#2jt^-9 

i^.j.,1 il t ** ' 1 tt j ft I ^s*i 1 1 ajLjb I ti ^ l 4_4_j^H_t_ai I 'j £-wtl a 4- !>. a ^_>3 i*llt^ia I SjLC. JjjdL-ul t I 



JL-ifc 



^J,.|"|J|J 1_4J 1_>J I I < <_t-u-». 1 ^ « j ' " n" ‘—I a I a L^_a | Jjjr",, < n I ^ [jJ, I a 4- .>.1 1 Qjjj J 

'J >lE '"'E *1 — LlII Cj I J_t_aj a_tC.ljjJI 1 1 J ^ t— l!jLt_i_uj Cj^LsLjsJE 41)l_o*l Jail 2— S-j 



1 1 ^ :s -<-U-M t ~* ' 1 -a- U. It .If li/taa t~ll i a) ,^,~ , „ t 1 t 1 / s~,j , ^ ^VjljU .11 _L^ H t ~ 1 1 . 1 a i ^*JlieIL_uJ^ 

PE iL>JI t~il 4 - a t~il tt j .1 {j_a 1 .>.« t l j\. t_i (V) i .“.j jJL i_£l_) a tt ^ 1 1 j_aljjJlj lLIj_<_lILi jljli^M 

. Lgj i ti » .>.11 a_<s_L 3 j 



bar 



1 

3 



ci. 1200 

o 

5 1000h 

co 

w 800 

<u 

Q- 600 
a 

E 400 

D 

cl onn 



Size P 



- 


MW 




’ zw] 




A 








M 
















j i i 


1 — L 



20 40 60 80 kW/Cyl. 

Output per cylinder P 

ijl j£j OjJLiJl 

Lgj i ti j t , >. 1 1 J L^a j P E (jJL>J I Cj 1 4- a Cj 1 tt j tt i ^n~ ^j-4 ^f\_u ( V ) i .“. 



- - 




d nintjJI JjjJjl j 2? uL iuaA 



>«J 



Y Y i 



( Jjjj ) 



jaiaAiJ I 

uUSj^juLSjjm 







sln-line injection pumps Type PE fjj I fistl 1 2ju oa uUwmj 

: (£) (J,^— i <*ii SIZe M <*-je-ua^a : 

: _i ^ua-^ O ll ^j->3 Lfc^_aC. £>£. i rt l*i ->■ '^a a , ,,t 1 Cj 1 4- !>. 1 1 JJU^I I £yz 

. y dil ji^-j «.l_y>-V ( _ 7 jjLv sllajLi Sji^ya - ' 

. (_£ JL£. U9 Cj_LpJ Cj I i 

^JL£. tjukj ) a al ^—i tl j_ilj ^j_cas^a ■ t-< * i^tl SjLs-^j " J^-— 1 a 



I j 3^ •— — i 1 1 a ^—i tl j-al3 3^ — - — 1 1 aJ^i_ul^j LiJJj ^u-i 1 ta ^ «j^-i ^ ' j'j. <li a i La ialaj 

. ( t. - 1 iiLca 



-Y 

_r 



. l£Jj_>J,I Ojj a U. . ,,lj t CaLaL^iaJI Ca-U^jj a_LUui,l 3 JlJj_>JI a U, , , . ' t 



-t 




4^c_<-£ 2_4 £ I ( L ) ni 

. 4_u.<_u-l>l 3jU^>iJ! — i — V .4^r ^,1>1 <ulj) ]n, i a] ~ Y * ^,11 “ ) 

. dj i-f~~~~v 11 — V .4_ol_^3J! £_jIj “ *\ . c Jlj^_>J Lj 4_lL>* ~ o 



- HV - 





d nil £tjJI JjjJJI j 2? uLteaM 



jaiaAiJ I 
uL6y> j uLSjJw 



: (o) J^A size A ^ a , ,, a ^jJLa- a 4- i >i ^ : Lljlj 
>- (j-OJ 1 U. 1 <4. M 'j a-wtl i>i/wi ^j- 0 ' « -»- -W^ <T 

. ( _ 7 -jjLv aHaJu ^ 

. lLLj^JSJJ ^j-2->iJI A J |U||>| ‘—I ^ ' — T 



aLaL^iaJI ^-llllj JlAII SJ^aLiaa^ jLc.<_u_« a t-s , ,. ' 



ilj), nia ■ t-< w.4 •— — i ^ ' V 



. l£Jj_>JsI CjJj a U. . ..Ij t dlLal^iaJI Cxjjja “ £ 



®oscnT] 



uubm 



it 



I 



rri!« 



0|>. 



iS? 



I 



i 



PleJsj 

9 



' * 



j** 






A I I ( 0 ) TL A) 

- £ a'tljt-, . „VI .j ..j^— i a ~ V a 4- i>.t I a "tlj U. , ,,? - Y .((Jaaas^Hll) i_Lajt_UaJ I ^Laaas _ ) 



- \ a ^1 i tl j-ala A i t-» i4 11 ^ i al , ,. a V 



.ill^JLl 

>JsLJ — A .(_ 7 _1 ^_>iJ! — 0 

.CjLaL^zaJI 






d nintjJI JjjJjl j 2? uL iuaA 



janaAiJ I 



( Jjjj ) ,»Llaj 



: ( *1 ) i*ii S1Z6 MW a 4- 1 >» a • liU!i 

{jlXjuz £ya a 4- i>>t I ^_<_ujy. «.1_<J ( _ r l£.I ‘ ^ J I *IM ( _ r l£. j}j) t^a^eJL! i~< 1 4- i>.t I ^j-a £j_i]| I JJt 

. ( a_i_II_3lJ I i ti j * i >» 1 1 cal j i ** * 1 ‘—'j -*■ 1 1 £_ jjjeHj_u^LI 4_u_u l_La j-ujij IjLjJ) i ti j » i >. 1 1 < 5 jUfc 

: _i A-L»xaall! I ki-p- {j-a a 4- .>.1 1 oJJt* ^ j « 1 i_Ji]lL>ijj 
. 1L>J I a «. Ijp- (_p.iL>- * ' £pL>o V . ^ 
( ( _j T u^s^Hll) ■ la * tiaJI ^La-i^>_J (_puLi ’Lc.j^zsyz L^J (_jJLcJ ^y> * - ^ "' Jl4u a_<iul5 ^1 ic. (_£pL>ij .V 

. ■" j 1 1 1 1 a_3 l ^_La_t_u I j 

. ( kill jJ (_£jlpe_<u a ^Jjj^a) a_<iuJLiJI ^JjjG (J^Li- (j-° i>JLa>-_J ^~~~ l t (jLL>JI a j ^ ■— — 1 ■ t-< i < 4-> .X 

aLAlU! (j-U )(j\jua LiWa klaljs fj I 4 mi I u^^—TlX I j I ilo uA> . £ 

.( 4_^r /.oil 

Sjuj->iJI Lx-b^C. — (^^Jj (jL^j) cj-L-X-i^D -~>Lol 4 _j .0 

ji 

. 1 g 1 a.C. j ) «i aj. > T a — a_u_<_aXI 

. lL!j_>J, I Cyuj3 ^ ' t4 t at-.,,, | Ca La 1 i 1 1 ‘'jar CxjjjJj . 1 



. ^ . 




d nintjJI JjjJJI j 2? ulAuM 



jaiaAiJ I 
uL6y> j uLSjJw 



v.n 

rU 



£1 1 



Oe-uaJLl <j 1 / til “ 




. \ \ 4_lLv *\ 



£_jLj V 



: (V) (J.^-1 <~ii S1ZC P a aja" < ■■ * 4. ja a UjI j 

i U> w>» j ^ ‘ •^*~ ^ ' ki-p- 0-° ^-*.tl a 4- 1>. a ^j-C- i— kllLso 

. 1 ti « i-4 1 ‘"' *' ‘~ l ijjj i CaLaL^zaJI 'j«f 







(if 






JiiguJ 



j 4 < u o j 4-sr ^\_o (V ) J^=3_tH) 

^ ‘~~ v '^-H-1 1 — V . 4_^r ^,11 4_j! jUn,l — V ^L^-x-O — \ 

jLqI^-tJI Jij) <;C, — *\ . 4 _jq 1,^— -xJl *_jLj — 0 4_lLv — £ 








d nintjJI JjjJJI j 2 ? uL%uM 



jaiaAiJ I 
uL6y> j uLSjjw 







jJj T - jaiaAiJ I 

3buy.UjJI JjjJJI j 2 ? uLAmm ( Jjjj ) ftliaj uUSj^juLSjJw 




a 4- i>.I I a’tljU, . ,.? - £ ■ t*> « i>. II - V .Sj, <~i>. 4_*J^3 - Y . U> i »>>tl ^ 



.4 ,~,,'<\'°1 - 0 



■ ‘——l 11 £_<0 ^ A . V . ^,1> 1 <1 i^—luQ *\ 

.^j u a-l>l o jl^.1 — ) V .^j -3-U-J 1 — ^ ^ • 4j_LcaXI 3 JlJ^_>JI "iTtltJl — ) * 

— ) V . Cj La If— m 1 \ Ji j) <;C, — ^ *\ .<Lq1.^—il11 £_jLj — ^ 0 .^iajljJI Ji », 5, a ~ ) £ . jU-ul<3 — 

. <jJL>u!I diljijvj ^_uL>JI g.11^ » H 



- \ >y - 




jJj T - jaiaAiJ I 

3buy.UjJI JjjJJI j 2? uLAmm ( Jjjj ) ftliaj uUSj^juLSjJw 




PE jrfUtll LiijuaA $lj^ : 

". f^Jk «. !j>- I 2 JL£. J l^. P E a a j , ,, I | .j | Cj 1 4- i>. a (_£ JL>o 



.Injection units cj I jl>-j 
. Supply pump 4jjr a JI jJsJI Jji. jJsJI JlJjjJ <*-sr.<Aia 

.Control-rod stop s ju^ji j! yj. -f 

.Timing device <>^»JI cjaj sj^aj - * 
.Governor ^jl>ji a j ^ ■— — < ^ t4 < a j j ^ -*. < -® 



. ^ t4 < a - ^ 

. JlJj J i] I a>i/>a - T 
cjsj 3 ^ t4 i ^ - V 

IL>JI SjL>-j - £ 




a ^ \ n < , 






: (JL>JI a_aj to i a Js-ljj jjsdl jjL^u 

^ ji ji 

^ a 1 1 1 t Ijjl^^-^a ^j-aasJI a 4- a JI Ji_jjJLll a> 4a a U. . ..Ij t jJaJI Jjav -JsJI < <a^-<-uJ 

J" JLa>-Ll S j ‘—i £" Cal JL^-JI (_3j_C. JI JLaJLasjJL) J a>.4a JI JJajJI J^asO J_t£. i 

i_£j^ a%£a_> <>JLa>-j j ‘—> ' a_^oL>JI a aal ^—i tl j. i"T " J_t£. ^ Sjlas-JI a ~tl^ t*< . ,.T t 5ji^a>.ytl a_ijL*Hll ajxjaS Jaja ^j-C. 4_La 

1 U.r 1 .4. ( ; j ^-».tl lLsj. i"i ) SjLavJJ aLaJt i>» tl lL3j-i"i lafcJLa£. Ij_uj 4_aj_ill!l 4_asli3 V alia ^Jlc.1 JI .j <■ j i 1 1 
(JjjjJ! ^JsJ (JajLjj i-LaJt-UaJ I ^La-a^a ^Jialj Sja9 JL^. *— <-laCo JL». ^jtaLa ■ ti * <^> i JJajJI 

. J^IjiaxVI aJs^-c. J] ^yoLtioJI t — ijla ^ya jIjj 



_ ^ .r . 





d nintjJI JjjJJI j 2 ? uL£uM 



jaiaAiJ I 
uL6y> j uLSjjw 






d nintjJI JjjJjl j 2? uL iuaA 



( Jjjj ) ,»Llij 



jaiaAiJ I 

uUSj^juLSjjm 



5 jdftfl 41U & $Uj~ J£lJu j*o5Ul * i&j? ^ LiuS 

' _|J djl Ltlj y_' I J; y_r 4- . ♦ i o fl'v 4 1 1 f, iT. ^ LlL ^ o ^_t_uLi_u 4 i ^ ^ t ♦ 1 1 4 -V i t I . ■ i 1 i ^ 

". (^14kl_>ijl 2— ^ j " j^— 1 1 1 



.( ) * ) ^J‘~' '“' (jJL>J 4 al ^—1 tl j^jQj till j>3 ( _^ r l£.Vl I jAj-uVl I^ya 4_ljjJa 4 




- \ . a - 









>atu 


jaiaAiJ 1 


d nintjjl JjjJjl j 2 ? uL gUOA 


t Jjjj 


uUSj^juLSjjm 





d nintjJI JjjJJI j 2? uL%uM 



jaiaAiJ I 

uL6y> j uLSjJw 



( j^»J! A jl of «.l_u! 



k^= 3 jj>. (J^l j_a jjrJ-ri Jj J^V 



BDC 


Jaj»vall 


Jbiuiail IJLi 


JUaiji i? 


Ja^uiaj' j'u^j'i 


TDC 



Jj 



• aA> 



4 <-<-UJV cilJjlJ Jl jL_a_jJI (J tl < l‘~nll <\^=3JS>» Ij-jQ : a ^ 

| 1 1-% » />i a jl ^ r t Lu | <i j Us 1 1 "j‘~i 1 1 a ^ ^f\_u 0 Y ) ;_)*— ' »~i 



: 4je_uaX! n i^— — i aj < u\ ol aja <^i"i } ~ ^ 

^-aoJcTlJ (j\jua (_)-a£. 4 JLs*I I^yz A « i i 1 I ^ojJlII i c_<_ujy. A 4- i>. II ,j " j*— i a a a M j U. . ,,T i ~ ' 1 a j <t i ^n~ i M" -*• ' 

I tl j X , >. 1 1 Juc. I !j_i_uli]l £_i_a (j' a i>.l a'tljU. , ,,VI ijAJJ 4_i-U i-^jj ‘~ l -wj a i >. t ^ i t ,j " J ‘~ l ^ 1 *Ji t * ~ \ 

. 4_JL*J! Cjlc.j_aaJlj A « si\j 1 1 
. C^-U^IlII (_p3^_i_i . ,.VI^a ^ j " ' 1 1 ^Vlj i^ya lU^i.it jjJLi ^-a-t-uJ JL9 — Y 

. ( \ £) i »~i (j-CLxIiS 0 Y) i .". 4_iJLiHiI e JLvIj iseliis ( _ r lc. ki-ijso a'tljti . ,,S/I ^ i . ^»" - Y 


















d nil £tjJI JjjJjl j 2? uL guSan 



>«J 



Y Y i 



( Jjjj ) ,»Llaj 



jaiaAiJ I 

uUSj^ j uLSjjm 




aJIS < c-lj-uJ La_a Li!j_>J, I C^-uj 3 Cajj lJ 1 c '-<- a 3 a 4 - i>.t | Cj L a 1 *— 1 ^ a a- Cajj J j ^3^3] I 3 £_<Jt, - £ 

" j^— 1 1 1 jLv- ^3^3-11 SJ 13 JLI ( 33 -^e.aj i~il M 3 L. . ,,SM ^iaj t_i ^ a 1 i_i!j_>J > | i J‘— iT~ ^^LlILij aC^ji^JL! 

. ( \ 0 ) .J*— 1 1 ". 4 _iJl*HII ajxlls Jl a M 3 L \ , „V 1 3 




.(_£J3_a-*-!l ‘ ^J 3 T~^ 
. aMjL. . ,,VI 



.a_lJL*Hll iseli 



\ 

r 

r 

£ 

0 



(^3^3]! £33^.3 (J3a>-j) a JL5.I3 a_ijijtj aj^IiS Cal j aMjL. . ,, T 0 Y) ,J^— 1 . 




. a_ijL»Hll a^tHs - 
. 3 _^_ae_Il ‘ ^J 3 T~" _ 

a M3 Ls < iiVl “ 



. a_ijL»Hll aaxll^ - 



V-J 3 - 33 J 1 £ 33^3 




• i 3 ^J ' 

■ j "j‘~ l 1 1 ^ 3 ^ ( _ 7 -^Lv i_£U 3 ->iJ - Y 



J 3 S 3 J I a J 3 J 1 J (33a?E_<iJ a jKj^-a '3 L>» »' I 0 0 ) 1 . 



- Y . A - 





d nintjJI JjjJjl j 2? uL guSan 






( Jjjj ) 



IjJ ^ ^ 1 / , >» 1 1 Jj' i <Li^aL>iJI 1 1 t"s~ 1 1 Jj j Jj 

. ^ juj a_>l_£j ^ ^~i 1 1 Jji ^ 1 ^ » »' (3-^“ (JJ 

"j‘~ i t 1 ^ t*> , ., i (y>.) i-Juj-so dll j " >' ‘—i *1 ^ « i ^»~ i ** ' 1 ‘—i j ■*■ 1 1 ^iaju (Jj * <"i~,ll «. JlJ 
( ^ ~\) ^ £ — I <~i_a j_^jJt,l s^ac CjLvjJlI d)Lvj_> ) * jJI 0 ^-»tl C^-i3 JJ Qj ‘ I JUfc J-a-Jt-lJ 

. i ** ' ' A J 1 ' ' <?Ju& jJ 




J JJ J.l A < 

i’jjjvj Sjl^j t SjIju 




•J& J^> 3 - 

SJJ->J a_>Lij . SJJL>^ ajlju 




jli-, J& jj 

3 JJ->J . 8JJL>J 



4-je-tia JLI ^ *\ ) J. ^-~ i <“ ' 



Delivery Valve :( Jdus^Iil- 

: d~ AjU>j 

: £- aCLLtii^ ^ v rt-^tl e JL>-j JLvI ■ t*> « i>.tl ^L«_i^a 

. a V i>. 1 1 .j .’ j^— ' ^ (_ r l£.I 1 1-> « <>>tl <L3 jJlj ■ la k i>»tl [ n V'l JLlC. Sj_*IuLl« ■ t»» « i>.tl - \ 

d . ,, Vi ■ ti « i>.ll ju ^JLsJI 1 1-> « »>>tl i_t_uLjLj < t*» « <>»tl ^JLc. a -^t I - Y 

(jry«ja I * is> ^J\ ■ t-> « i>.ll LaJ_t£. ^UII lI^jl xiaJI i—ujljl JJ ^L«_tiiJI - ^ 

.( ^ V) ;_)*—! ■ t-< « i^atl ^ j ^ 1 < (^uav 



-l.v 




4*j!jJl44L^$JI jJj T ' • jaaaAiJ I 

3 buy.UjJI JjjJJI j 2? uLAmm ( Jjjj ) ftliaj uLSjrijuL Sj*« 





4 •> '>» l 



4 _j . l , j — ) 

. 4 ■»- t t I — 

. ( ( _J T u^s^nI I — ^.J>U!) ■ t-% « i><tl ^La_c^s — 

. JLOiJI SJ^-oLi^a — 
.^UJ! i T - 

. ^yu 1 “ 

. 3^-j]^ j~ \ I A U . , I ? — 

. i_i!j_>Js! - 



r 

r 

£ 

o 

V 

A 



. ^ 4 '-*• i 1 1 3 Cj^ J' Cj ^-* ^ 0 V) ^ -< > '» 



: 4 ■ „t,l <-'l -*■ ,>> .!a« .>stl ^Lo.^» ^ jl ^ » -*»“ 

jjl jlj-1,1 *1 a I 4 ai Uaa a-*.tl 4 4- i>. a ‘ 1 ■ < 1 ^ <Lc.j_9_>J > i ~ 1 1 a j a i 3 JL£. LiU-Lik 

■ la * jJaJI «.l_ij| JijJsjU 4 , ,,^— il « 1 1 J—Lc. ^^I.Ai^JI ' t»» j 3 m J-llj 4 a j i 1 1 L$J a t 

0 \) I »~i_a ( \ A) I CjL^-^cHII 0j_& (J-JLflUl 3 JL£-l_<-u^ i~'l al a I *1 a i^.tl 4_£.j_«^5e J a I JLjJ 3 L^3 

• ((J^UrO^Hll) £ U> « ,>>!! CjLal_9_l^5 ^jLt-J-U 




TtjJI JjjJjl j 2 ? uL iuaA 



( Jjjj ) ,»Llaj 



jataAil I 
uLSy > j uLSjjm 




( _ r aiL*. ila J^a^a - 

. fk 1 a tl aJLL*. - 

. ^U^J! ^uj ~ 

<if. - 



■ t-< » i-Xtl aVjSjUS ( \ A) ^ £ —— i ~i 



■ ti * i>.tl ^La-i^a J-aLa- a I ^_<_ujy. - \ 

^ ' ..‘—i * II (JjJLu ^La-aaa — Y 

. ^La-x^aJI ^_pajLj - X 



l ^ ((J^j- 1 ^ 3 ^J') ^La_U 3 “ 0 

dr — »*! 3 ®i|P/W*IP $S ® • ■ t»» * ■ - 4 ' 1 aU^a aJL£.l ]3 ~ "\ 

i ..«=» [ MM I — 9 

■ i jlgu^y W ■ C>^=) ^U-ua - v 

pfe~P ”1 g l|=--||: . JjSyi ( 0J*=>) fLwo - 

^ :jl J-i 0 . ■ t*» * I>.tl O-lLii ^La-aaa - b 

t. lo * 11 4 _C. Cjl 4 J 4 Jrf-Vl Jl^= 3 Luil (j\- U ( \ ^) ni 

Control-rod stops : 

jjv) a 4- .411 t Laj a 1 'j a 4- i4tl ^j-a J>^9^j| ^ i^.^VI J_a_>JI JUJLao ^IjjJI IjUfc a 4jt4^a 

^j ‘— i ^ ' J ^-*.tl a i ^ t4 i ^ i ( a 4- i4t I Ltajj^j-au < uu±>- {j\Jua jlj a_LL».aJLl a JL^_>iJI jlj <"i,a JJL so 

: La-<fc i-iILiub JLvjj 1 1*» n4 tl jLa-<-u-a a U. , ..lj t Lj^JLi d t*> ■ <>» 



.m. 





TtjJI JjjJjl j 2? uL iuaA 



( Jjjj ) ,»Llaj 



jaiaAiJ I 

uUSj^ j uLSjjm 



. (y>) Fixed control-rod stop dulitl ^v .tt - 
,(y> )j^i Spring-loaded control-rod stop ^~ ~ti ji - 




. 4j_u_uJJ SjkJ^>iJI — 

. I h"°) I £-jU3 - 



ujIiJI ^ ^ 1 




4 5 6 




^ -b . - a 



. 4_u_<_uJ > l 3jkJ^>iJl — 
. JlAJI 4_!^_aLu3 — 
lU^-I <>>tl Jl jLu-u^s - 

i 1 1 ^Ljjl JJj> — 

. i ti « .>.11 - 



i .Vai^" 11 1 ^ ^—i -?-- 1 1 ^_u ( Y * ) ^J‘~ i ~' 



Controlling Injection Timing : j^IjiyoZiS^aj 

*j" a! I Sj_L$_>o Jl a ^il~4- 1 1 CjLc.^_<_uJ! CjI j J[j_ijJI i ** ' 1 *— ■ j se. ^ ^llLso 

L>JI «. JlJ I JLjJ (Jjit i"i~,tl (_C-C>3 J-J-sa*- 2— SHjIj ' i^> >1 a I U,r S^lS J aHjlj /jJiacJJ a_LLojJI 

. Ja a. C. a-C-^-i-uJ >- r a-<-uLaILj 



.nr. 




d nintjJI JjjJjl j 2? uL guSan 



>«J 



Y Y i 



( Jjjj ) 



jaiaAiJ I 

uUSj^juLSjjm 




a > ij 1 t-> 1 1 atl l£Jj_>J,I ic.j_i.uJ a_LLuail I a jLjjJI £-a 1 a *3 1^*1 a a-*.tl CUSj 1 

: 

. a 4- 1 1 JJ lL!j_>JsI ^ya a ->■ 1 1 JJL) _ \ 

ic.j_uu £_a 1 a a I j~ a LujJij a 4- <>>t I dlLal^ia ajvjJ X * JJ X £jja a-wtl Cc9j ^UJLaj ~ V 

. a a I" 4- 1 1 j.jit, i"i~,t | i_3 j jJi j LiJj-sJi, I 



: j2*i I (4JOZj dj^&Li fcljSl 

: (YD J^i a Open Timing Device <>2a»JI ^jii* - \ 

£-a I Jyl ur>- J L>J I JlLaJ jJI (jjjjjJI a U, . ..lj t J) <*ii » tj a 4- 1 >. H CaLaL^a Jj^5-*-i ‘ <j 1 

. dJj_>J,l Cujj a U , ,,lj t GJjJ j Y : ^ a_Ljjxla aL*_a jjJLij (-dju^-aJLl (jjjSjJt,! 




a I i^.a a ^j"at | a-*.t | ^ jJLa «. (jc*. ( (YD I <"■ 

a ‘—~'j -*■ 1 1 JJL) jLa-aaa — Y . l£Jj_>JsI £-a J)j <~n 1 1 ^ju/jjj — Y . a 4- <>> a 1 1 a_JL>- — ^ 

~ 0 . aji ^ ij a\l tl a ^—ij •%. 1 1 ic.^ac5t/a a LLa-jC. — £ . a 4- ..4t I jjjjjj a_JL>- Jl (JLSiiVI 

. 1 1*> « i>>tl ^ . jJLcjVI — A . a ij -*■ 1 1 JJL) jLa-aia |_£ju^eua — V . J ‘— ij a~ 1 1 J.iL*ua — A 



. nr . 
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uLS>« juLSj^m 






3buy.UjJI Jj-tJJI j 2 ? ulAia» ( Jjjj ) ftliaj uLS>«juLSjA4 




Governing Fuel Delivery : ( jisllp&w ) 



yJI t^~>~ ( _ 7 -ic. (J j < «a -»- 1 1 j>y9yi ^ a j ^ ‘—i t i '1 y I Jj_udl Ld^-jta 

jjj_ 1 (^jLi a U. , ..lj t jjL> 3-^3 0^33-^ «J — 1 a_JL>. 1 1 >. J^a (_i!j_>Js! 

SjIjUI a_^ajlJLa lLUj_^i 03 i£jj_a>J,l J-i-lj ■ * H £ —— i~~s.VI Ij_u ^jje-t-uTiJ I Sy .3 4 _ 1 jLj J 3^3 ** j £ ~~' 1 

julyb i"ll i Ij_u ( I. a - «.!j_jJ! 1 , tia - 1 iss - yJL>JI a 4- i>. a - jLjytl ) JjLa LiIj_>J,l a U. . ..Ijt 

a j ■— — 1 j.i 4 'a yjLtiijl 1 ^ * / -4^a ( a_u_tiill S JU^a»JI) tl £-Jjj «.LaLl Liy_>Jsl Zj^se-i-u 

"3 ~6~r~' 3 1 *~ | ^ ' ts 1 ij y I l£Jj_>JsI Saby ^ufeLt-uTi-m ll!j_>JsI 1_£j y jli yill 

". (JlLo a ^l"4- 1 1 I <"il ' £!~^3~ 1 “" ^ ' 1 ' ^ ^ yS->J I ^ j la ™ 

. (J j*. <~i~, tl «. J_l Jllc. JLalyll I a j a ■— — 1 ^ 1 -»-~ 1 1 — ^ 

. ( y^as- ^A_JI a»c^_(_u) LiJ^a^yU LujJI a»c.^_t_uJI JLaJL>tj — T 

.( (J-*as> ^ <^aT ) (-Lyjs-aU a_c.^_<-uJI JlJJL so ~ V 

. 1 ail ^ iV ^yC. jyi>y! - £ 




.m. 





a « j £"i . 1 1 a '~y »>> a j .*,« jjJLsJ! ^ la I a J^c. iLa-taje-a 




a aj a" , ,,t I a 4- , >. I \j i_l!j_>Jslj a-*.tl /®Ja_La 4a9^L*JI JaJaita ij^-U (YV) ;_)*— » >"■ 



". ' ^ a OJL*j_o Jj^Jaj lLUjij a-*.tl a>i>ia 4_i O-iilll l£Jj_>J,I ^y> a_^zaj_>JI a-*.tl ^a tv< a JLaTi.<-uJ ^ 

.( a \s 1 1 SjjUaJI |_£^ai]L) ) ' j*— ' ' j a ~ I 

. ( < <ax_taiJI (_^jL^a ) JisJLjelll Ll - i ! 

. ( LiJj^J.1 ,J-4£. £_a j-alj J-l ) LuLlj^^a “ 




. n v . 
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3buy.UjJI JjjJJI j 2 ? uLAmm ( Jjjj ) ftliaj uUSj^juLSjJw 




: Mechanical Governor 



^j‘ : — , {"u^ I ^ 1, , l \ A , i I ^5— i ‘ <-<- ujv ^ I 3 JlC. 4 _!j Aj^^-nijJL I 2 Jj LLaJ | 1 

: Jl^V a_jJLv!jJI (Y^) 




~v.j a I I ^_ta_Lo A A a.j^-La ^ ^ I ( Y ^ ) 

: 4 1 <yr. a_SjjJs 3 i 

£j-£- < <-^-<-uTl£ 4-}j. ‘—ijX 1 SjijLLaJ! 2J ^j. a f ) A_^r Lj CjLoL^iaJ! Ji j) <;C, JlLc. 

L^_4 a_u.<_u-1>1 3jijj->iJLj J < 1 1 ^IjjJL aJL^iXI a 11 ^ Jlj ^jJI 1. ^ ~v 1 j_4j 1 

. jJ 1 q S^v A "> a J IjjJ I 3 JlJv^ <m^huq Jl3 L&jjJlj ^l! I A_u_<_u-I> I 3 Ju^>J I < <_se_<_u J j ^ J i|j 

0 wLjj_>J I J (JLSjVI .ilj A^r i^,lLj CjLaL^rjJI J J) <;C- A£-j-<-o C_olj ■> «$♦ 

0 JlJj_>J I JijjlIS ^i^jljJl ilo i.4,0 J-*_<u c ^1^11 (JLfljVI CjIjLc. Aj^r ^U-J CjL^L^zjJI Ji j <;C. ♦♦♦ 

. J>jj 9^!I JJLu dj^jJlJ ^JlI! "iJJ JJLl (j^-ILli-lLi 3 (JLdJ^M ^I^_<2 j! < uji> aJ_l<_uJ > 1 



_ n a _ 
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( Jjjj ) ,»Llij 



jaiaAiJ I 
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J j^iuiJl 

Jj^b 

► Lai*' 



4-ii— U I 5jy^>Jl 
JJ AJL-jJI ‘ULcLiw 



: Pneumatic Governor iis* L>JL) jjJL>J! ^<sia_La 



JjUk« Jl .JiSjSJI j tjuJl fl jj 

!* ^ 



JjL>JLj ^L>jJI 

<U->.L>Jl o ji 

JA>Jl >iiuL4 jiyLj 

jl *b j 

J*>Jl iuLaJ'' ii 'ji 

jIjlaJ «_a? 



ij2 >!l <L>wx« ji>Jl » h « » cUft£ 

<djeJL>JL t^ya->- ^ tV<t 4 _iL>.| jJI ( V * ) i .". 

jJI A£.j-ljU (_ r l^. 4jLa£. A- J-«IL*-> I » I 1 1 I ~ 1 1 ‘—'j -*■ t I £_ 4jLkL>JLl ii-*.tl ^ \ a ^JjjsIL-UJ 

4^^C. J < <JX_<-a] I (_£j L^a (j-Ll J^s J jO I ! ^Jj I tiJ l_L<fc I > ki-p- < I (_£j l^ta I '^'i^' I J -tC. 

J I^'T-I.I Jl 4_LLtilil SjU^pSiJLl J i t I ^ t-,1 U, I | tl jl ^ tVi a ' 4_lisJL>iJI 

. " <*—< a ^JllUj 

i La * us (Jjloj * l r'ii » 1 1 Jjju LilLl J 4jLkiiJ I (J^3 < lZt, i nt I L^s_a-> * I (J ^ 4-C.^_<-u 4jfi JU£. J 

. S 'J ", l ‘~ l a (jljj-i ^3->-J Jjluj ^ a^>JI J (JjL-oJI t ^ « i-ii 4_LLaail S JljJtHS t _pajl_<JI 



.m. 
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>«J 



r ) i 



( Jjjj ) 




: Electric Governor 5*^ 

( Ttlb JJjjJI ) 4_<_u_o L>J I 3 I 4 _j \j ->* 1 ^ 4 1 &C. 4 ^j-uj ^ILu-u 



Distributor Fuel-Injection Pump ^IJJI JjjJJI 

i ~ ' 1 *— ■*■ t £-w £_ 2us JLxIL-uJt, I 4- i>.I I 'T i^yz ijpl jJI J[j_ljJI ^ *■- a A>- i>> ri«" 

JLlC. a ^ j , ,. 1 1 a -r>- i>at I £ya L^HaLu^s aJLSj a a j a" , ,. 1 1 a -r?- i>»t I J_*_! (Jlj-ljJI 

. a^-taLa^aJ I Cai-Lvl a^itl J t ! <_j II CjIjLu-u 2— ^ JlielL-uJ (_ r ^-3 a . >. n 4- i a tlajjuis lIsI j 1 ^ >V J 

t 1 ^ "<_a a l. 4 t ii I a JL*J ^ ^ t u" a 



. (Jj-ijJI a>i>u - 

. J[j_ijJI a a>i>u - 

. ic.j^I.1 i y2j>- a>i>wi - 







. \y < . 





d nintjJI JjjJjl j 2? uL iuaA 



( Jjjj ) ,»Llaj 





Jji^jjl J £>J 




-\ 1 \ - 





d nintjJI JjjJjl j 2? uL guSan 



( Jjjj ) 



A a t tl a? ( XX ) '~‘ 

: ( _ r L> ' ^ t — i ^L-a^VI ojla (_£Up_»j ‘—i a ' j 

: Jijjg jJ I a 4- .>» a ^ 

. ajjtxiall (Ji'-lj (_j!J tjij-i' (j-' 3 -SjaSj-^ >— tJe-t-oJ ^J-Sj 

: j JjjSjU ^_yJL*JI JaJLtiaJI ^,il°> - Y 

. Cj L»i LijJ I l£Jj_>Js I 41) I I J I <L*jjjj j Jij^jJ I uLa * us 

: t4 i a ^-<-afl - X 

. 4-)jJL>ii,l a J ^ ^ , -»-~ tl ^y£. li] JjJil <Lc.^_l_uJ ^ *— i * 

: {j < U-Jal <« a jj > 11 JsjjajJI j»Lak. i n°i ~ 1 

. a 4- »>» 1 1 Lul^j ^-La-SJ l£Jj_>J,I ( Jj,».<"i" ^lHAa j 4a aJLv (_|a-*-i 

: i na — 0 

. I i <- lxl>- 4_a-) JLaj j J> I ^jJLs- «. JLu ^ ‘—i •>* > 



a 4i t4 a ^, , I, a ^ £ —— i a_L<-a_L)j ^>1, < » a I a-t-u-a-4. Jl <Lji^_>I jJI a 4- .>» a ^ j < <> 4 > — i a ' 

. Sj^_ > I jJ I a 4- i>> 1 1 «. I^a>- 1 ^ j i " 4 i a j 4 , ^\_u ( V Y ) .J*— , a_Luta 



. ^ rr . 






d nil £tjJI JjjJJI j 2 ? uL%uM 



jaiaAiJ I 
uL6y> j uLSjJw 



J JJj$J 44wa4 

. jJI (Jj-ljJI a 4- i>.t < CX-LMJ Jjjjj a 4- i>. a a" 

. J>^9 jJL> a4i4a JU a j 4 j*— i ( V £ ) i 3 

^13^3-Ii <— tJe-m JJ ax.j_<-aJ ajr <>ill aJL^illl a^>-3 j jJ[,l (ji lJj 1 "'3a (J-«-*a 

. a4.4l | J.4. | j J | dU«<4 ^ jJ I 
i^yz _i 3^3_I I < lX-uj JlaLl VjQ-0 ‘ 414-lt Jijjtl] ( _ r l£. 3^3-a 1— 33-a-u ■ t-i * ^jLs a 4- i>. 1 1 «^ilLa| aJLv A- 



• ->3^3^ o'j-^' 



Jyi jj I Ixi—i jwJ J j ajv_3j Jwe J333JI ^jj_> 



jr>.»..<n.l La |>^ >*>ll La_j 



r VA* ^ cAo 

^ 4 _>>~al I J y^ju iL-auu -i-> ijj 
iajSjj "i 4 jlL> 

Jj3jjl J^>0 

^3jil j J34AJ I jJ Ouuw 



a4 i4a JLi J 3 ^jJI ( V £ ) 1 





d nintjJI JjjJJI j 2? uL%uM 



jaiaAiJ I 
uL6y> j uLSjJw 



: AjjjIJJI jastll Asuoa AojjJa 

. Ldj_>J,l . ..I \ ^'t & & caLiLijJL! . L j » . >. 1 1 . j " j*— < 1 1 

» ^ a »~i ( _ 7 _a-<-u3 j 4_i Sjjjs-ji.1 (JLiol ( _ r l£. ^ ' J-a-*-) 

. d) La 1 ‘—i 1 1 4 jx_i Jll£> j I -a- is~s\ S ji, I La 1 ‘—i 1 1 j_u Li) ic. >U 4x. Lij ij I J_t£. Cj Li Li jJLJ 

a j L c *L!iI Loj^ill ^ jJI " ja~! 1 1 a ^-— -s. ^jLjjj ( T1 ) »~i (T o ) .J^— i ^ 



JUili ] 

>Ptl I 



ji>J l 



,1 >fc^l J** •%.! 



J lv 

I 



BDC Ui-JI ill Skill 

' 0 ° 



L-'jj 




1 L i „VI jjl£. i JS^ ^ »~itl jjlc. Li^LLi j_t£. ^ j “ j^~i 1 1 \ <i 1 1 «.^Lial a j < ^\_u ( V o ) j*— i 



Ji_Jl UmJI _p ..<1 1 jlj.a.. 

BDC 



_ oliliyjljj 



tun <a> a*iii 

TDC 



_= 


[ 

r 

1 1 




+" 


^*\jS U 


=M 







Li'j- 



— ► 90 



LJjlII 4iJt,l a L. i 1 1 JJ ^JLLauJI 4iJt,l a L *< 1 1 ^ya 

. a ^ 1 ‘Z— 1 1 1 J l~ 1 ~ I 



j 1 a i'ii a ^\_u ( V ~l ) ^Ja— ^ 







jJj T - jaiaAiJ I 

3buy.UjJI JjjJJI j 2 ? uLAmm ( Jjjj ) ftliaj uUSj^juLSjJw 




PF^j 

JJLC.J ( _ 7 jvjL>JI t—kilLsoj a a j a" , ,, 1 1 'j a-*.tl i~tl 4 - <>> a !^ya ( _ r afc 4 - »>»t I oJUfc 

(jjJLi J 41il JLa-j £_! ijl Cal j jl 4j>-jJij_x3 jl Sjsj_ilo ^Ju^x J i.<i.ll ki-;P- Jlj 

kl~-p- (j-' 0 P F a ‘ ^ **■ ' J l£Jj_>J,I CaLaL^za J>j_«..C. jj-ja ' kl— .p- ' ^ CaLaL^za 



. L$_oLjsjvI < < < n~>- ■ la * i>»'l j ^pc_>JI 

(JL^a qj*— 1 1 (2> ^ t-, atl^a » Ljj^ I CjI J_*_oj CjIjI jpJI i ** 1 1 *— *>■ a .j 7 >~%. a a t4 J ^JjjelL-uJj 

I J ^ ' j ‘—i 1 1 Cj 1 4- i>> 1 1 j L> ^ * * * J j 0 * ' ^j-' 3 J aaa t V_q_I_i_> i i i 1 1 Cj 1 4- »>»t I jjuis 

. SjLC. f^-i - > ( YV ) i >"■ . I JL>- nj i j 1 1 1 "j 4 , ,.tl ^JjjsIL_uj 




PF 4 ^r, a it hi 

. PFE IQ a4i4a - 3 

. PFR 1 K & a 4- 1 >. a - b 
. PFR 1 W & a4.aa - C 

. PF 1 D a4.4a - (1 



-Me . 
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( Jjjj ) ,»Llaj 



jaiaAiJ I 

uUSj^juLSjjm 



( V A ) I ^ 4_JL>- ^ I <■ ! I LlJ^JL) P E u a J a" hi t I 



: Add^lJJI t !j^5M 

i"'l ri- i>. a £_a PF i"'l 4- i>. a <L)l All," 
4_JLvljJI PF -*■ i>» a 

Cy-y} 




P F R 1 K a~%. 4^r ^,1 4_jJLv I jJ I $. I ^ V ) 

. ^U-x^ JluHj 3j^_t_uLa — 

. — 

. 4^r,^l ) l Mil — 

. 4^r ^,1, 1 n “ 

. (j < t 1 ^ H X ' ^=3JJ>lJ - 

. < 1 1 ^-— nJL ' ^ l/V ^ *~~"^>i-ll 4 _lL>* — 

. 4 ^-— ~)^_>|J I J_£J 4_lL>*. -TlX 1 mi frit ~ 

. 4-4 1 I £_jlj — 



. > n . 




d nintjJI JjjJJI j 2 ? ulAuM 



jaiaAiJ I 

uL6y> j uLSjJw 



". a a iVI i_lUj i^ya j A^=sj-uj1 ^-*.tl ^1 Us t i_kilL>j a'YM I < -■*■" 1 1 dl j a « U> tT S jd tiJLak 

: CUMMINS - PT D ( Top Stop Injector) jltjS 

LjijJ I Sj_) I JU£. L<ijJ L> ‘ ^ I I I ■ t'a « !>. l a -ra- !>. a 7>~ ^ 1 tea it | | JLA 

Jjl^ILa.^1 JJ cLa x us J Sj-lUIl SLiS O^C. ^aJ ^j- 0 jJ Sj_)L*Jt,l aLiS ^l3 

. till jJ a i^a i^a 4- 1 1 <La 1 ‘—i 1 1 a ^-— i^v < c_<_ua>. LjijJ I 3j_) I a ^-— -s. i t 

. ( Y“\ ) J ^-n" i j ( YA ) J, ^— ii" i (ja_u la^—i 



©— f 



l '3zJ 



■ ''{7) - Ao ; 







©— *- 





©— ~ 







1 j\y> 

2 

3 JjiijJI Oon 
jJJ aj j 4J 

5 uili.^1 

, i>juUJI 



juu>^^=D j* Uiu u ( Y A ) i 





d nintjJI JjjJJI j 2? uL%uM 



jaiaAiJ I 
uL6y> j uLSjJw 




""••> s.ai.a "' c 



ifi° 






jjf 

M — is 







! A j 1 <; C- ^1/ LijJ I 3 ^_jI J 4_aL^3_! I 4 (j^-Lh ( Y \ ) nil 

. ^-£2_}Lj — ^ 1 . ^.ul 

• ^3 j -^ ~ ^ Jj^>o 



. — ) V 



. 2^_}l ( 



0 j_>21 j! 



i ^~~i XI 4 j 1 j) to < <il — \ \ 

. Sj-jLjtil 4^tHB — Y * 

. ju!h aJ ixLzj — Y ) 



. A_st_^.j CLa Ajl3 Ij — YY 

. l L a-uJa j L^-iu-a — YY 

• jJ' “ Y *• 

. A-4 1 *— — > J 1 to < ii — Yo 

. 4_^1 > U *_jIj — Y*\ 










iyijjS jap ?UaJ 

ELECTRONIC DIESEL CONTROL (EDC) 

: ( _ r ak a jl*j *1 jl t ** ' 1 ‘-—'j x. & £— a_JL^c. ^3Lj3 

. 1 a. JlJ i.“ t l^ o3 — 1 

. a j a » ~ T 

. a_*j>-ljJI diljLc. a j a ~~ — * — V 
. I J I I I e I 1 la * xaa - £ 

. i * » .'V JjLtll ajfi - ^ 

.iiJj_x_<5JLJ aJLp- SjJL3 - Y 
.CjliSjUlj £yz (j' ^~i aVI jJL3 ~ ^ 

. (Jja, £-ju±s>~ £— i£j^_>Jsl 4 -<-‘/^L<-u - £ 

: ia^sLioj (Jj-ljJI a a a j tVi a ajljj (_jll 4 _SjLljjJI CjIjLiHc.^ 1 OjUfc Cj.il 

. ^ tl 4_u_ul_<_uJ>. oLij — I 

. a_p-jl_>JI dll^JjJll a_>JL*Jt, a-*.tl a a j Us i a a j tl C— , al ajLjj - ( ! 

(J J ' aa -a- 1 ta a a j tVi t I * SjLjJ | ^.l^vVl J-^ZsLj qJZ j 1 £LL 1 1 -JV 

j-jIjj jLj dJL ! jj ji 3 ^jJI JJjjJ! cjLo j l a 1^.1 o-^L^ 1 j-^> (Ji= 

0 Jlib <J ! 4-1-0 LkjJ 4 _^jL<_oJ! CjIjI > “tC-V cllLl J^-A-dOtlLl 1 ECU 4 ^J^Il^=3JJ 3 JlJV l_3_kjj ^ fi J JlaILo 4_JJj»£^I3 

: I C-lU^Lx-b^M 

4_>i_!L*_0 4JJ L/^-? E ^ | Cj I^-JlI^JL! 11 CjLljjLx^ £ 1^0*1 4_ul^— Tual — ) 

X ECU ) A^LJJ 1 J, 1 1 LllljLuJl 

^j. E ) 4_jjlJLa 1, £*i °i jJ ciUji^ ‘^-Uj-£J=2 4 a, \ * 1 1 ^^——x \ ^ l^> i ^ j > E ^ 4_ul^— Tual — Y 

. 4 j‘ : — -"V J >1^" I (<\ £ -—\ 1 



. \r * . 




4 uh £tjJI JjjJjl j 2? uL iuaA 






( Jjjj ) .JjJjJI ,»Llij 



J>. JJt j2^ Aajtiia $ t ' 

: ^4^ j-jj Aj^Lj ^yz ^LtaJJI !ji_A £j j) ‘—-tTu 

: ( Sensors) oUul ,„ -»,H : VjT 

A^=SJJ>- l SjU». 4 jvjJ i iUii>i ) 4_j_5t_j_t_LiJ I Cjlj3ji,l (Jjjjso (Jj*. <"i~,tl dAL>. cdljjs (J-L^e-t-uTu *-j 

4_U^£^z3_J! ^ tl SjLs.^ (_j!J < c^kjG 4 _Uj_£^i 3 (i~il iA-> i t) CjljLil ( I ' '~~ — i ^ is\'ic 4^>.|jj 

: ( _ 7 JL> ' a ^-~ i i ^ i i C j L_u L-u->J I & j i~i ‘— i (_ r ic. U fcs <t I ljufc (ECU) 

: Position Sensors ^ - f 

| i .1 l ? -£ uLl L(_u Lt_u_>iJ ! ' : d V i/%t 4 _ iJ .li. l 1, I 3 l_ll a ^jL_u_l]| 4 i < i f ■ J ^ i ,~> L_4 JUJL^Jj ll i_U 

. {j£- SjLl£. 

LjJjlII 4JLJ.I 4 U, 3 i 1 1 3^.^-aj JLULxHl ^J-uLllO. “ ( ! 

. Inductive Sensor for Speed and Position of TDC 
: Temperature & Pressure Sensors j Sjl ^L^L-o^ - 

. ^^LflUlLl ^3LJ3 V 4J-llj I^.V j 4 _lI L c. 4_9.i CjI j lIiL-uL-ujs. ^ JlielL-uJ 

: Start of Injection Sensor *ju ^L^o. - j 

A-jlj) l^. t „>U) I ^_ui> 6ytHj l_u3 ^J) xs~>yc (^yj L<_uJV 4 t ol^J A lXJ 4_L^_>iJ 

. l j r 2s*l\ 4_jJL^_c. $. jlj Sjlui! ^LULj 3^_j| a,^— — >^jv ^J_L?e-<-ur(j si.-s-L.~v ( ilo 

: Cj L-u Lt-u-yJ 1 j. m/— > jJI fl,v 4_a j) <, a uj 

.(Needle-motion sensor) Sj_lJ 4 -S. ^_uL<_uJ>. ^ 



.(Water temperature sensor) Sjl ^ - r 

.(Potentiometer for control-collar position) ^ - r 

.(Air temperature sensor) iU - £ 
. (Fuel temperature sensor) ^Uiil Sjl - o 

.(Air flow sensor) * 1^1 ( 4 J4 ^-,) 1 

.(Engine-speed sensor) l£J ij^4! ^l^o. - v 

.(Road-speed sensor) jX\ - a 

.(Atmospheric -pressure sensor) ^^>41 t. » i 1 1 f^yj 1_J_S ^-ciL<-qJV \ 

.(Accelerator sensor) ( 4 _<_u!^J ) L<-u_(J 1 ^j-uL<-uJV \ * 



- )T\ - 




jJj T - jumAiJ I 

3buy.UjJI JjjJJI j 2? uLittaa ( Jjjj ) ftllaj uLSjjjuLSjJW 




.(Speed-selection lever) ( caUj-uJl 33) jLuiJ - ) ) 

: (Electronic Control Unit) 3^=21 sj^j : L:ij 

3 3°3 diUuUuj>Jl 3° UsjLsJl caljLiAl 3 ■ Vi - s > (Microprocessor) 3^-^ 3^-*-° c^- SjLlc. 
jL*jj (.ulliJLl li! jjxII ^.ts) cljELjjJI 5_>ij yuu "* ^ — * I A > 4_uisl_j^JI dsVjL*JlL) L^jjlJLa 

. cj^LEiiil 31 *■ < it jG <> j j is* ■ >) oljLi! »~i ^3** 

: 3^ - ^2]l i^jH><jj 

. (Microprocessor) gju* - ) 
a * <1 a ‘—ij A.ti 33 3 ° 33*^ ll!j_>JsI 3. L *- t -^- j 3^- l $3- l> ^ (Mnps) * u» < 3 a. ) I — y 

. (Injected fuel quantity) .33! 4. ^ v nu sj^-j - r 

.(Engine shutoff) ud j^x\ 333 4. j^U. sj^.j - 1 
.(Start of injection) 32^1 £ JlJ ^3— "x L) 4_x-^ l_>. 0 0 

. (Exhaust Gas Recalculation ) 3UJI oljL* 3^3 4. sj^j - 1 

.(Starting control) j^Aitl $. JlJ "i^nJ L) 4_x-^ !_>. s v 

.(Diagnosis) «_flLi^=V CloU. s - a 

: (Actuators) oM«Atl : litlj 

3-M 4- f' *~ l 1 a j‘~ l J 1 ' *~ l J a A A^—yj -s- 31 p ‘~ l tl S JjVj 3° CllljLil Jjj^Aj ^j2j 

: 3° ij j ‘—I **j 1 jIU. a La < i_ul3- 3 a j E < I I alyG 

32jUI caljLij 3t2.~u.ujj (Fuel-injection pump) j^jJI 32^ - ) 

. y 3->.t | * jli Cx33 '3 I l 3- > ^ t 

.(Transducer with EGR valve) ^jUJ! caljLL ^33 - r 

.(Glow control unit) o3^n' caljuaAu 3^1 sju-j - r 
.(Diagnosis display) Jk*jl >aj 3=^ ^3 - £ 

( Y) 3^—i .". *■ 1 E i 1 1 aly^l 31 *— SjJUtKj ( D 3^—1 <~i E ill iLL>a 31 3211 L al3>-^^ JJUfc tEjj 1 ^ j 
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JjjjJI Sjil JlJ it^UVa 




L-Vl 



<?«. lj_>- 1 ^ 1 (Jj- 1 I 4-ajli_<_a . t*» t->T* a ^\_u (T ^ ) j*— ' »~i 



^JLlILi ^ ^a-Iiu-a ^ak 4_i Lji-*-a ' ~*~~11 Q^‘~i ‘ a Aa .A-»t I >- ^akl £)? ^_iILi 3^-“-“ L-a-a 

: La-a j,„ c * <~i~ T1 i— SjijJa < Lilli j LiJ^js-aJi J>3®5^ <1 j‘'‘~' SiLij j I .Jjl a" 

. «Hta ^A _<_u ^ Li_3_>Ji, I alii t u *>0 — ^ 

. J>3^j-I! ‘ *'N 3 ' "1 ;Jjl a" - T 

. ^iUJI dlljlc. jjl a" - V 



Si^il JlII ‘*11 '*— ' J a aja" , ,,l I a 4- i>.tl t ^al_>J| ^ tv. a ^jl^>jjIu.ajLLju La^S J 



_ t rr . 
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AwSXuttl AsuoaU iyij&i I jASii I ( 



SJl ili-SV ^ '» a j >' 1 jt I ^j-aiaAiJI ^alaJLfl (JjLiIL-u! A-^-lSIL-oI. I ^-*.tl a A>- i >. a 

. 1 ^ » i>»jt JlJJLsO Cjl j a_LL-U_« 



jLjLuJI j_a L^HajlJLa ^a_j ^j-^a j cliLi-uL-aaAjI ^j-^ 3 a . ..1 at I diLiLuJ! 



*_laa>- J->~ 



Ll (*• *—> ' 1 A Jj>~ a A 0-2 J 



^ te%~ t i^tl 4_Jlilil dllljJLlI 1_£J ^ ‘—i I ' 1 1 Ajjais-ll 

^JLc- j}j ' ^ "*■ " ' d ^ o ^j~ > ~ A^alll 4_<_L<.aXI e JLj^_>iJI J-ajlj Ca^La-iii-a-ll A—u^^^ia 

Li!j_>Jsl a-».t A J a I j !>. A? 




( rr ) 

a a j a" , i. a a -t?- i>»t i j&Hll oj_iljL) ^ la < a (JLaaajI a j " 1 < t-» t-> a ^ ^ t 



. n*t . 









4_jJL>*ljJI ^A-t-1 ( W ) ^~~~~i. Ml 

. 4^r 1 4_il Mil 

. ^ '?&HJ 1 4_lLv 

i^j < t t — i— I» 1 4 "I ) 4_u_<_u-l>l d JlJ^_>iJ I 



. OUL^JI Jij) <;C- 
. «■ JlJ 

4_lLv 4 ilo, us*i 

. 4 I 

. 4_^dj->J I i^juj\-ljjJ>. 

. ^j-U^ ^Ull <t t a A 

. 4^r,^I,l C-tJj 

. Jujoj 4_sr 
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>«J 



Y Y i 



( Jjjj ) ,»Llaj 



jaiaAiJ I 

uUSj^ j uLSjjm 




4 JjjIjJ! jdftf I |i&U 

^ , ..jt-.l <» 1 (J »■<"' a i 1 SjjJjl jJI ^-»tl a>i>u|i ^jJL>i.ll ^ tV< a 

4 j ^ ~~ — i jj J ‘~ l 1 ki— J->i-! “ j t (JLjuiJI lLsj,. Mit I £j-ja (_j!l-l! T^~~' *' -J L ^- > - ! N 1 a 4-*J>-ljJI 4_>JL*IiU 

4 _Uj_£^i 3 CjIjI lil {j ' r ~~ — i i f' *~ l '*•“ ' I (j— * 4 £_iLLJI £—a 4 a 3 I ^ 

^ i_La_3>UI ^1 ^ i^ll 4la_i_ul^j LlUjs J ^T»tl «.Jl_i ~~ — * g ' ' ^ i 4 C-l^L*— tia^-ll 

" j ‘—i a 4_j3j_*_<ij ‘—i tl e JLvj SjLil < <-<_uj>. JlAj^j <Lx-u^a AASj.c. q^llLal A j ^ ‘—— < ^ ‘— < •»-" t 

• 

. Ajj-j! J ^j.S.'v 4^e-uaJL ^ JjjjJI S^v J t. lo U ^_x-b ( ) ^J^-— -x Mill ^ 




J S^v 4j^r 4^,1 JjjjJ! ^j, 2,^ I J c lo ( Y £ ) Mill 

. J ^3 jJ I Juj^j 4^r a “ ) 

. ^l^ua — Y 
. I C_<_^3 ~ Y 

. \ 1 4_lLv — £ 

. 1 1 JjL^ai.l — 0 



. \r*\ . 





4*j!jJI3i£\$JI 


>atu 
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t Jjjj ) ,»Liij 


uUSj^juLSjjm 




A />wyl t ^ J J. Q *—i ^ , aelb ^allaj 



ij-l— A 

*4* 



«*>. ^u» 

(to) 



*Ltft » jIja 



jj-L-a 





- >rA - 








4_).ijJ l i_a]l 4 4 -I I a 1 1 

■cv'itf>n lliiip'illt] .cv'ihl l p iln'ill iinln II niimig nll 

gAtUI fr utAiJ AaUllSjbVl 






( Jj-O ) i»l lab 






2u«Lyi3i^)l 

Jjjjltl uLSjjm ^ jli-JLtl 




>atu 

t Jjjj ) ,»Liij 



ja/aAiJ I 

uUSj^juLSjjm 



‘ " i ' ^ Je ^ (jli>- jJI (jl^jJI 1 

j dlJLfctfl 

: (_ r l£. IjjlS i_)jjilii,l (jj,^— ij e OJLA (Jla.^— il J_t£. 
. (Jj-ljJI i ** 1 1 ‘-—'j oe. & i /, J~ I ‘~ I (jL>0 ” 

. (jU*jJI (jj*— 1 1 a jaij*— i 1 ^JL*JI 

. ^^L*JLi (jli^jJI 4— L<-uJ 4 _j_jLoJ I J_lL>0 

. LiJJjLj (Jjl JL>JI a U. , ..lj t (jli^jJI C1)JJL>J CjI^JjJU £_uJ ” ^ 



/\' a_n-u_Li Sjl jl»JI ojufc (jLajj Jl < ij JiHil (jl : ujlal' $ l»S«iM 



(j lie. La< : uJjJai) J^i! u^jJI 
: 'iJxLm JjLwjJI 

. <LajjUI (JJ JL>JI J CjLojj-ujJI J jjaaiJI jl ^ ~>- 



s uLlKu 

■ Jj^l eJjljUfcl (jl £~j - 

. a_uliiJl e_2ljukl (ji s~j - 

. &]IS]| SjL>-JI eJjljL&I (j 1 1 - 

. 4_*jl^JI SjL>-JI eJjljafcl (jlajJ “ 



. m . 




jM ^ ^ t jayaA*J I 

JjjJJI uLSjJm ^ jli-JLtl ( Jjjj ) ftliaj uLS>«juLS>m 




4« JU« 



1 ~ ' ' « Uw « It (j£.LJa]l jit <"ill (_ r ^k 4_ui3lll I d)lj-L-uJI Cj^JLlJI 4 '‘—i a C<-se - lus I 

(j-« ^J-U (_ 3 oJI ‘-4-13 4-oal -ioj CjjJLLII CjLi, i < ii/a ( _ 7 -l£. L^jL^olj L^jL-uIjJ (_pj| 4_LuJI 4 _iL«_>iJ 

. (Jj_ljJlj (jjJ-i-41 ' dj r _3 ' 1 J-ll i ** ' 1 ‘—I j Je g 

i CjljjJLaii 4 j t-s <w 1 1 4_ccjs->til < ctiilll 4JjlJL« j_) ( ^ ^J^— i (^JllII (JjJL>JIj 

: 4_ljl_*JI Jjit <"i~tl J_t£. J|J-1^ k±] j-^ja 



/ 4-lq-^>JI 4 i , ii ill - CjIjjULI 


JjjJ 


0i)4? 


Carbon monoxide CO % 


0.2 
rv n r - 


6.0 


Oxides of nitrogen Nox % 


0.35 


0.46 


Hydrocarbons He % 


0.04 


0.40 


Hydrogen sulphide % 
Soot mg/l_D 


0.04 


0.007 


0.30 


0.05 



JIJjJ Ljdj^ 1 -4 J V > 4> C^ljjlaJiJ 4 -l«^e-=»JI k._ < . ii ill (JjJU>- 



Ol 



j_Ilj (Jj-lJ-JI 1 ** ' ' i^ Je. a tLjgTuJ (_£ j_JI (jli^JLlLl i_3j)j_*J,l Cj^JLt.1 (jj*~ ■ j » 

CjIj-L-oJ (Jj_ljJI i ** 1 1 *— Je a (_ 7 J5eIULaj ^ « <w^n t (J^.1 i^itl J », <"i II (JljLa (_£Jl!Ij (Jj-ljJI ‘ ~ < 1 Je. a 

. (jU-jJLl (J_a_>J,l 4_) JJ i_<_bgriJ 4-5-L>JI < t_t_t_u_l SjtJJL^a ^ j i l£J^js_«JL! u^al I ojjJLlI 

ki_L>- (Jj_ljJI i ~ ' 1 Je a ^.iLc. 4r" ki— *-t-tXI (jLi-jJI (j^° dlljjJLaJL! 4 Jj ts>n~ 4_<_uljJL) v 3 y v /nl. 1 I JLA (_^aIL>J 
SjJ_SJI (jV 1^ t Jj_ijJ| k ~ 1 1 k— -a- a (^v^ 3 J— ><J 4 _l-co-U^J I i ij,..j,».tl JLjvI (jLi-J—II I J. it (JJiaj 



. (jU-jJL (J_«_>Js! ^jL*JI 4_)jj k_i_L>j Sjj^_kis < <_t-<-uJ SjijJL^a ^ j i u^al I 

^JkJXJj (^LlILlJ 4_J < J J I^kt I < (,<!!->. (Jj_lJkJI k ~ ' 1 k— -a- a (j_>3 kCut-tlXI (jLi-jJI tjij-H (j-lL>j2 

(jU-aJI Ij^ul J ^j-ul- i_ul JJ ^J-J=3~4J d j gj>~ j J 1 <&*—) ^UwJ II ^J_ , j 1 o"i 1 4 CJ>UI Ttli-JI 4 

. 4Tu_U J ^-(-Lt-U Lo I ^ lX^Iu-OJ-LjU 



- U * - 









AutaL&l jM Y ^ t jaMMil 



JjjJJI uLSjJm ^ jli-JLtl ( Jjjj ) ftliaj uUS>«juLSjJm 




JjjJJI uLS^jw J <u $Sj uLwIj jb-JJI 

4_lL*3_c. 4 i_uljJLi aVI jLjl aLLplI ;_)*— 'I L_<u i_LL]Jl_^pj a HI jjL jal^J AVI ajLajJ 4_Jt_uJ 



lU^pe^a (j| ki_p- I d'j* klLjL^slsIj ' ^ ^ 4 _>ijI_lJ! dlliijUl lLUJl^zsj J[j_ljJI i ** 1 1 *— <_j Je ^ Jj|^l>.VI 

i~'l 1 L." L*_<_ulj Ij Lilli ‘ i • 1 1 IuLjJ J SjJ_UI JL-Jj] 4 _JjIj_>JI a t \1 i^sl^VI dll £ya J_*_) 

. a 1 j 7>~i 1 L a L , 1 1 i ** \ 1 i 1 1 J.all) SjLlJLC. 

‘ " ' ' i i ——'j & Ar <Jf3— > I L> J-sju ‘ ** < ' -a- ^ i £jjJLl!! ‘ ** ' I *—~'j X. & J I JLtla-u L) aL ^~~i, aVI IJL. 

. *j i * i ^ ' I dljLpuJIj t_k2-p->JI Jail I 



l^ya JSI d^jltzeja j-lC. ^jJLufc iLljL^pJ ' j » ..^— iT (Jj-llI! ‘ " ' ' i ——'j X. & ^ L » a £ya kl_*_uJ 

a jl a r ^jaiaL^sltl ^ i .- Jj|jL».VI ^_pajl '/'•>■ ^j-' 0 (_p_JI dljJJl,l ^JajLJ LiJllfc j)‘~~' b 1 " ' ' ‘~'J "*• a 

". (JLa klll^sjjui 1 ^ -a-~ m V (_jlll (Jj-lJkJI ‘ ~ ' I ‘—'j -*■ t Jjljia-VI 

. (Odor Constituents) jn,»il ^-lC. lj)jJ I Cj 1 3 Cj Lj j)^— "tl, I ) 

. (Visible Smoke) s^jli oL-jJI - y 
.( Noise) aLijM^Jl - x 

ai^_c. JlL a_iL*U SjJlaIo jlIc. < _ y 3 1 LlI I Cjjlso L-^p- aLLa-xJ aj^_uj dLjiI.1 aJui ^113 

3j^_l^S A— (jl ‘—i a \ k— il a? LLLlI JLlalMJ (_J-llS ‘ L j H L^a JLv^J (_pJI 

.J^L- 

. (Jj-ijJI i ** ' 1 ‘—'j se a\ alLaji) a ' 3 « I L a Lj->.t I ‘ L 1 1 L t 

: « jjuda (j! jJL ^jl_*J! 2— L~jt_uj (jLLjJI its 
(<3 j 3^' - ji V 1 Ji^p_u3/1) 

. killi JI a_ijijJt,l i jLu-uSMj ^jL*JI (jl Jl (JYjVjl) (Jjl jlv. ip3 j 



.in. 




jM ^ ^ t jayaA*J I 

JjjJJI uLSjJm ^ jli-JLtl ( Jjjj ) ftliaj uLS>«juLSjJw 




JjjJji uLSj^W Ji jb-dL}) LALUaJ 

: y>- L-u (jLioj JljLl <jL>0 J- ‘ ~ ' ' ‘~'J a At ‘ n ' l 1 -** ' 

: (Cold smoke) _>jU! £,u.jj| - 



. elx-u^lj I C-tJj ^ I ^j_c. ji ^ If. Cj Ij. ( U.q L < - u L*- 0 I (J 3—^- L *3 

(JL^jvVI JlI^. jj }UI 4-lLv 4_x-^li»oj (j^l^H^VI (JjL*_4 ^oLii>ol ) VI 4 j 1 4 C. 



. Ji ^ d9 I 4 l^jj I 4 _l<-oJ 3 C ~~~^ \ L * 3 JlIc.^ 4 tS'i.fi'Z- (,1, 1 

jl J>j L l! I g. I I 4 (,1> I J V I JlI^. 4 M fll I Ji ^ jJ I 4 _u^^ 3 l! (. rij < * 1 1 J^JL>J l_J 4 \^~n. mJL I L 2 IG \ 3 

. JijLlII 4-J I i t) VI ^jljJu>o Ji^SjJI 

uULjl^jV! 4_u_oj jjjLJI ^UwjJI ^.^>1 ^lll £ -—\ 4 ^ ^ I J jjjLJI ^jL^jJI 3 ‘~~^- >3 

. JS^i^iJ £3 j jl 



: (Hot smoke) ^LJI - 

^oJ (^Ll-oJ!) (j j ‘—i 1 1 cj L^-L t.a.'v- ^ ^ tv^ (Over rich)l jl>. ( _ 7 ic. ejj-aoj 

a J 1 1 <Lt_u.olJ I 4_4 _ulII (_jA£. IjLcHc. 1 Jl ^jLAII (_£jLa^JI iyA ijL>-JlI! ^jJu-JJ 

. 4_JL*JI CjLc.^j-uJI 3 I (JjaL^iaJI (Jj5->iil J_t£. 4 -taJ 4-X-UJ L— t— u i_t_u 1 Liial ) IjLA I J- 4 - 1 J 

. 1 1-> I -t. tl a jl £j\~u± s>*J a I Jj I I LlUj I^ya 'j‘Z — i ^ 



^o_! I jl ^ i'-^~ t ^—^sLijlII ( 0 ) ■^‘— 1 cLa laie-tl (^-U 

. ^j- 10 4aJaieJ.I a* 

CjLjs^j J a I O—ujllll Ca-jj ^j-^ 3 diJ~‘- > ^' ^ j ' c ^ 3 ^ 3 ^ I LiLHj ^yi iasoLi-J! iajLc. ^_ulII d)^L>JI < uu±>- lLUjij 

. aLl ' ti j->. 1 1 j->JI aj l^aa- jl a i >. 'n -*■ \ d 

. 'j a->. a a j '1 a < <_t£. CjJJLv J (J-*as> 03^ J^Tu-JLl (Jj».<~l*itl Lit! Jl^t 



. ur . 




JjjJJI uLSjJm ^ jli-JJI 



>«J 



Y Y i 



( Jjjj ) ,»Llaj 



jataAil I 
uUSj^juLSjjm 




i 1 1 4_<_ioV! ‘ ! ^- u - u ^ J & ' " 4_Jl!iJI Cj UalaaeJL l_j (_ta 1 ' -*■ 1 1 

". Jj_ljJ! i ** ' 1 ‘-—'j je. ^ ^_ 



(_J 


l.,n^~i (jL>0 


i 


1 



< UU-U 






SjL^' ^J- 5 


- 


1 




4_l>*jL>J1 






- 


Y 


4_u^r> L>. jli 


- 


r 


. A uzJl^jla 


JLCuit 




^ L<_u_<a £. 


- 


1 








j. if- (jGjv Cxjj3^j 


- 


0 




*3- l^> 




V ^jJL>JI ^ jJLo 


- 


l 




d_i2j^_La_i 




CjLal 4 <<-"1 11 1 I^>, ,U^> 


- 


V 




. <1 1 1 ■ 1 




y. i C. <d LcuLcu^J 1 4_Jl_>. 


- 


A 




. Sji_J->- 






- 


\ 


. CjG1j)U<<iVI 





<3jj' 



A_ Ojj ^ ^Tl<-u-0 — ^ 

j> yx> c. 4_j t^> r. — Y 

• JPtj-l' 

. dLal ^ .Gail 4_l.il — Y 

dl_i_>JI CjL^Jl>- Lj — t 

£— 0)\ ( j-)Lul ] \ ) 

. 4-jlj) lo < <i 1 



. dlj^>JJ < i i 0 



( ^ 



.ur. 







a\ Jsjd 



JJOJ 

j-4-JLJ Lijj^U ” ) 

^ to mi ^ VO * * 

J- 5 ^' 

d_>0 ^j-^JLJ tiJj^>J,! - V 

jl ^l_<-o T l< 3 »l ^ 21 a - V 

. JSI 4_i Jjj >0 jIulq 

Jpl 4_) ^oL*J! jloLfl — 1 



4_J J) * tsy.) 
^ Jl£. — ) 

^-pe-uo if. d_d jj — V 

•ijlseU 

djUL&jfi ^ jJLo — V 

. ^-pe-^> ^J o miJ (J_$_*j V 
3 j J _} £ I j_& _} J — i 

. JjjSjJI £ya^» 



j. tc. {j2s>* d-d — 0 

^-if. ^JL>J I 4 j 4*~o — *\ 



• 4 jjJj — ^ 

^C_lL_U J-l-C- ^1 *— ~1 0*1 — A 

.CjLal ^-Lgali 

j. i c. dj Ltiu Ltio^J 1 — \ 



( \ ) 









>atu 




JjjJJI uLSjjm ^ jli-JLtl 


t Jjjj ) >Ljj 


uLtS>«juLSjjw 




\*f if i* srf 






































JjjJJI uLSjjm ^ jli-JLtl 


t Jjjj ) ,»Llaj 


uUSj^juLSjjm 




Full-Flow 

Bosch Soot Smokemeter Ringel- 

Hortridge Spot mg/cu ft Von Brand 4-In. Stack 3-in. Stock monn No. Hortridge 




( i ) 

j n t SJ^LuJll 



.m. 




2u«Lyi3j^JI 
JjjJJI uLSjJm ^ jli-JJI 



>«J 



Y Y i 



( Jjjj ) Aliij 



jaiaAiJ I 

uUSj^juLSjJw 



i J>£JJI utSjJM jb-JJI jJjJ 

: (Effect of Fuel) j_£t3 = Vjt 

A_L>oVI ijj *— 1~ (Jj_l jJI i ** 1 1 *— Je. a 3lp^V! A_lL^£. (_ T l£. (_y ajlxxaja- 

". (j^~'l 1^-T.tl tfJUfc ^ufcl (j^a_j 

<j^_uLj i n 1 jjij (jL*_<iu^l a it->r s^ns ( C e tcinc Number) ^jCu-t-oJl 

. dj ^ jl * 1 Li!j_>J,l j) 

: (J[j_>jJI 1 ** ' 1 ‘—'J se. a (jxO jv! a I" -a- a (ju AjjLxLa ( V ) (J*— i fjyjj 



; _jGlll-Ld j) a -a. dj| j AJ3_^£, l 



. (Jl «.<*iNI aIL^c. S^l3 Cxls (jl"n, i „tl ^9j jlj I jl 

L<^4 aJLJ^ 4_lL*3_c. clXj jlL^. (_j.il jJI (Jl».~, m,M1 (JjLoJI lEjJL>iJI a j a ~~ — * ojL^zs (^jJIhILi j 

. ( «.(_ 7 -EjJI jjl^xAaNI 4jL>.^a) A-Jllill AjL>-jJt,l 2— ^ tea « a .j a-w (_J | 

( l ) (J*— I »Y| ^oL*JI Ajj>oVI < cJxxlJ L<^d 



: Lj-o j~jzc. (j S>. CjI j (3b^>-l aaSjx. — Y 

. (jli^jJI SjLij < (jlljjjiJI £-3j 

. I ^ i^a« i a ta ,~^ ^ (_j^ajl i^~*. (jV e J^kjua w^i , ~ a I^— » < a tl (jl^ I 

^__^jJLi d i-a.1 , ,. llU j (jUs j^LElII Aavjj (_p3_^jj Jlilll (J-LAxj (_j-!Lc. 

. (j^ajl i^.-a.tl j (^j^jjJ! 

(jj_jJI _^xjG) Axlinita a l~ £ —~'Z (a^jJJUI jjjG) l a l~ -a- a (J|_^H>-I_J ( y il t^~tl j up) AxiiHita LaI_Jj AjxjJLI 1 J < 

. Ax>jL<JI Adi tatl I t-1 ^ ' j\ 4'ia‘^—i £_ ( I (ill JlA>J (_jJlHlLlJ ((_ r C.jjJI 

CjIjL)l> 3J Li!jx>Jsl (_j- 1^- fl JlMil JLalijtJ (jLi-jJI (_j-l£. (_jxadl i/ia-j A_lC.jj jGiG (jl gTiGi-xuJ LlUj (j^a 

( Y ) (J.^-1. <*ii . l£Jjx>JsI ( J T tax>j lIiLs-jJij (jJL>J! 



-UV. 




JjjJJI uLSjJm ^ jli-JLtl ( Jjjj ) ftliaj uLS>«juLSjJw 




(jl *ij < ni l ^9j 




(jl *lj ' ni l ^9j 




_ U A - 




jM ^ ^ t jayaA*J I 

JjjJJI uLSjJm ^ jli-JLtl ( Jjjj ) ftllaj uLS>«juLS>m 




: (Injection Timing) c^Sjj = Liis 



. £-wtl Cj! j (Jj-ljJI ^->.tl 4_1 1 JL) 

JLuiVI CjjJLs- U J ^ -*■ 1 1 <> j ^ ‘—i SjLjj (_jll (_£Jj_> 1 - 4 -® (Jl « i*ii^l 4 1 t->r S^lS SjLlj (_jll 1 

. «. 1 _S_lII ^j-OJ (^JllILl jljsj-lJ ' J a 4 _li^C. f -1 tl^a ioLjj 

: Jj itj ^jl_*JLi (jLi-jJI ajda (j-® (JtS2 J-3-J J-^li-*-^ oJJt, 

. ^ ' i ^ ^ i >< 1 1 SjLiIu _ ^ 

. SjjI^_>iJI ^ a j*~ i j**l < j I, I 

. j^j_l! I JLu-ul^zal 4 _t_t_aj oLjj 



J_t£. 4_il d-—p- tjU-jJI ijj (_ 7 -l£. ^j-JLsdl j-l>-~L3 jl ^ t ' j_uLj (^_U ( A ) I »~i^a 



: ■ 1 ^ Y* Jl ^-*.tl 
. di - ^ 

. ^jl_*JI dfi - ^ 

. ( _ 7 JLo^AJI (JLjlAII ■ ti . „jpl I ■ ti x .>.11 £_ Sjljj "T 

. I i * t\l . ..V I J j_*_t I £— d 9 - ^ 

. JLuiVI sps -° 



.^jJlJLi ■ t-> « I>.ll SjLjj IjJ 4_4 -l 9 ^ 1^.3? JJ I J-U-uL^zsl J uz J 



■ tA>-w\t t CjLvjJ V JJ 



. (jLi- jJI JJd - 
. t _J_S3 I 

. Jjj-i LiJ^t g.~. < llV (JJlJlII 

. (J L*dJ I ■ ti , ,,j" 1 1 . ti « i>.l | - £ 

. a I U>r S^IiS y 

. j I JlJJLso ( Y ) i i^yi ' i *< ‘—i ^ 



.m. 






>atu 




JjjJJI uLSjjm ^ jli-JLtl 


t Jjjj ) ,»Llaj 


uUSj^juLSjjm 






:( Rate of Injection ) Jju^ = litis 

. ( Jj £C_jJ I 4_1 I J _1 fjJl L^^-3 lTu-llJ I 4_U_djJI OyTl fl, 1 1 

c ^oLaJI ( j r A (JjlSM I A_ 'ey ( 4_jJLjl 3 J I Jijp ^2->J I Aj\ ^C. 4_il JlJ CjVJl*_o ^Laj jl 

(J , 1 a, ) ^a-J I CjMcL a” 11 y ( i ,*—) ^yu±2 * «J Jl ^ Jijp 2 , 1 1 ‘ : — n il> I 4 _)L^_l!I J 4j>*Lc£2jI Jj_i_u 1 Q^—iy 

l (_<.>< ti~ . ^ol_*_JI ^_ 

. £ \-U2> J) I flj. l l> l‘~~J 2 J LjJ ” ^ 

. I Jl_U_0 \^=2 I ) 

. J 3 Ji Cjj Jl3w CjVL^ILvI djLj 



^JL^. ^_t3Lj L<J t ^ t S*j 1 1 y.]n.°\ / <. ^ , S~t 1 



: (Injection Nozzle) ^^LtiJI ujJlj ^ j <> <^V i = Lulj 

il lo 4 _l_<_u_lU_1 ^^LcuJI < > J) fl ^ ^1/ LijJ I ( >J) C, ) ^_L^_L<^J £)| 

c ^oL*JI_j ^U.jJI y yf— =>J3 

t l. < > < n t < < '^ £ ~—~ 2 y ^ J ^1/ Ltloj ^ I lX^j-ljj I i 1 4 ‘~~ — > 

• ^5 JI “ ' 

i ol_jj 

. (jli>-jJI SjLjj y \ < (JiliJ! j t-> 3 / 1 . 1 1 (J^la 4_>_<_uj SjLjj (jl 1 " ' 



. a cjL*iL»ipJ i ' j Cali i ** ' I se g Sjlc. (ju SJijlJLa (j-\_u ( i ) (J^~i «^< n 

. diliijltl (J^j (^llILij (jLi- jJI (Jjs i Cajlj ' 1^— i cGLi i ij 



. | 0 | . 




JjjJJI uLSjjm ^ jli-JLtl 



jaiaAiJ I 

uUSj^juLSjjm 






JjjJJI uLSjJm ^ jli-JJI 



>«J 



Y 3 i 



( Jjjj ) 



jaiaAiJ I 

uUSj^juLSjjm 




: Inlet Air Temperature JlIjJ! f l^j1 = L^Ll 

. a^jx. J>*L Sj J>JI JJ ll!j^>JL! JJ ajvj.} ol_jj 

. Jlx t-uLoJ J3 m L 4 - 4 

dljJLLI \ JJ LjJJ a-uL^j 4 -- ti 11 dMxLiH 

: _J t. lo t )j-Q LuJ I g. \ ^jJ G £j j)‘ : — ~~xJ ^ 
. Aic-JI ^ 

. AjJLx 

. (JjLvVI AijX. J>. 1 _} Jijsjl j Lid 1^ jJj 1x3 

J j£i jJI Jlx A^o Loj A_se_tJI djL>*. ^j- 4 JLL ^ ^ dx £ I jyJ I Sj Jv AjwjJ dLaj J idp**. 

Aj>*j J ^LdjV e_ <_•>»■ l ^,1> ! j Lx. ^J^—T;, <1) ^,.lx ^jj) ,‘ : — n J jJ I Ji ^3 J I A3 1 ^~~ — y jLLu J J -^J- 1 L-4 J- 5 1. tVi 1 1 j-lju 

: JJ J-oIjjlJI p j_a (J-^=3 AitjJI L^ljj Jtid JJ L_4 3 j J_>J! 

J I jJj o^j J_>J I 4 _lvjJ o _} Ljj 3 1 L £ ~~^ i^yu Li J I < J j)- 51 L - - 4 ‘ jJiiL Ji Js J I d \j. i- L °i ^Ldj I 

exjLj^exjLJL (Over rich mixtures) J^xlkil *LxJ dLj JJ ^jj-j dLLj jLA^Vl j jd*jl 

. AjI J) L. < u VI JjJlLV ^yjC (. jJiJL aJ Li dli d<— <- ojJ lLJL>iJ 1, jLc. og. 1 j‘~3 J-— - S - J L^xv JuLi/JI 

dl. i ‘—^y.A LL^3_Ll! 4 _i_i_<_u-1> 1 cjMxLLJI SjLj JJ ciJjx>JLl JJ J%.!jlJI ^LLjI 

aj>wj^ ^L3jI ^jLb j-jLLj ajvj^ «l! j> ^ I wL&Tlljj L ^ jLJLj jJI o jLu JL3j! < (-!_<_ u-3 L_4 j> ^ J l 

Aj_i (_ot I dl ^tx. LiL I J— 1 —^ f L^- 4 3 Jl_*_ 3_3 3 uA. < I d^Lx LxHJ I 1 i_u_3 < (_i— <_uJ J->- 1 jJ I g I^J I 

6 Jail jLLu JJ L_4 LiJ^3_LJJ 

. SjL)j ^jli^jJI 



: After Injection or Secondary Injection ^LUI ^i>j| = 
(Dribbling)^!^!!! ■ t->j S <~ tl ,j_c. i_kJtlio j ,, aj ^jjLUI y ^-wtl t y ^->.tl ijl^j jju La 

J-®-*- 1 i_)-^ L<.LijJ I 1 1 ^ LaJ_t£. (yiljijJI aj-jJ SJL£.IS^_lC. i !j-<-u-l 4-t-Lao-l 1 1 ‘ t-> j 7t ~i tl 

Jij.< <i^-3 1 (Jjlj Cl I ijj |j J L - ; t(J I (j-a CjIjjHIj ^jLi-jJI SjLii (_ 7 t£. «., ^j-uJ s-ajLi Ltiajl 



S^_ll A-JjL^ta JLic.j ( 0 ) I .1 A_)L$j J_JU J_*j La Sj_&LIi CjJ_>o J dJj_>J.I 
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